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Executive Summary 
Perchlorate is an inorganic compound that can affect human health by disrupting thyroid 
function. It is used in explosives, pyrotechnics, rockets, missiles, fireworks, road flares, and other 
items. In Illinois, potential perchlorate sources include activities at active or former federal 
facilities (Illinois was the nation’s leading producer of ammunition during World War II), 
manufacturing facilities, mining, construction, and miscellaneous uses such as fireworks displays 
and water treatment plants.  
 
We assessed perchlorate impacts at current and potential drinking water sources in the study 
areas of ten sites in Illinois:  six federal facilities and four manufacturing sites. We identified the 
public water supplies (surface water and groundwater) used by the communities in the study 
areas and demonstrated that they were not currently impacted by perchlorate contamination. 
We identified private wells in the study areas and collected samples representative of different 
aquifers. We also identified surface water bodies that may be recharging groundwater in each 
study area and collected samples from streams flowing at the time of sample collection. Existing 
data (including well records, geology, hydrology, and analytical data generated by other 
investigations) were reviewed for each site. The samples were analyzed for perchlorate using 
EPA Method 314.1. Perchlorate was not detected at or above the quantitation limit of 2.0 µg/L in 
any of the samples that we collected.  
 
Although we did not identify perchlorate-impacted water supplies that are currently being used, 
some residents in the study areas may be using wells installed prior to the effective dates of the 
groundwater ordinances and/or they may be using wells that are not listed in the databases. In 
addition, some water supplies could be at risk for perchlorate impacts in the future because 
releases could occur at active facilities or perchlorate could migrate from the source areas to the 
surface water and groundwater resources in the study areas where there are no groundwater 
use restrictions. 
 
Our evaluation of the data available for the six federal facilities listed in this study showed that 
there were perchlorate releases at both federal facilities where it was analyzed, but institutional 
controls restricted the use of potentially impacted water. Since there are numerous former and 
active military facilities in Illinois in various stages of assessment, investigation, and remediation, 
it is likely that perchlorate releases will be found at additional sites, and impacts to drinking 
water systems can be minimized by institutional controls. An estimate of the number of federal 
facilities in Illinois with perchlorate releases will be obtained after the 2009 DoD Perchlorate 
Release Management Policy is implemented and assessments of perchlorate impacts at DoD 
installations are completed (DoD, 2009b). 
 
Perchlorate was detected in the study area of the only manufacturing facility where it was 
analyzed. Little information was available for the remaining three manufacturing sites since 
these facilities are not in a cleanup program and we did not have access to the source areas at 
these sites.  
 
Although there are a large number of federal facilities and other potential sources of perchlorate 
in Illinois, and investigation results for the sites in this study indicate that perchlorate releases 
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have occurred, the USEPA Unregulated Contaminant Monitoring Program data indicates that the 
impact on the State’s water supply is not widespread (USEPA, 2007a). In Illinois, water samples 
from all 105 large public water supplies and a representative number (28) of small public water 
supplies were analyzed for perchlorate as part of the UCMR program. Perchlorate was detected 
in samples from two large public water supply samples - one in Rock Island (8.3 µg/L) and one in 
Joliet (4 µg/L). It was not detected in any of the small public water supplies. Perchlorate was not 
detected in any of the samples that we collected from private wells in the ten study areas.  
 
Similar to the procedures followed by other states, public water supplies will be monitored after 
Illinois establishes a standard for perchlorate in drinking water. If perchlorate is discovered in a 
drinking water source, the Illinois Department of Public Health would alert private well users to 
groundwater contamination in accordance with Illinois Right-to-Know laws, and a field 
investigation could be conducted to determine the source of contamination.  
 
We reviewed investigation results, guidance, and best management practices for blasting sites, 
fireworks display areas, and treatment plants that were developed for other states. To limit the 
potential for perchlorate releases, guidance could be developed for blasting operations, fireworks 
displays, and water treatment (similar to the Massachusetts best management practices 
(MassDEP, 2007)), and it could be distributed to industries, municipalities, and permit and 
certificate holders. 
 
We found that performing the well surveys was a cumbersome process, and that some private 
wells could not be identified using this process without a complete door-to-door survey which 
was beyond the scope of this project. Different well numbering systems are used by each 
agency, and much of the information is outdated or missing. For some sites, up to 76% of the 
well records were unusable. In many cases, residents had connected to the municipal water 
supply but the databases were not updated to reflect this information. The following actions may 
improve the ability to more efficiently and accurately identify potable water supply wells: 
 Combine well records into a single database 
 Update the well records more often  
 Require owners to update their permit upon change in ownership 
 If records show that a well is present, require that a well abandonment permit be 
submitted prior to connection to a public water supply 
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1.0  Introduction 
This report was prepared for the Perchlorates in the Illinois Environment project under Illinois 
Department of Natural Resources (IDNR) Contract No. HWR07212. It was prepared in 
accordance with Illinois ISTC guidelines. Funding for this project was provided by the Illinois 
Sustainable Technology Center (ISTC), a division of the Institute of Natural Resource 
Sustainability at the University of Illinois at Urbana-Champaign (formerly known as the Illinois 
Waste Management and Research Center, a division of the IDNR). The project start date was 
February 5, 2007. 
 
1.1  Background 
 
1.1.1  Health Effects and Likely Exposure Routes 
Perchlorate is an inorganic chemical that has the potential to migrate to drinking water and 
irrigation water supplies because it is water soluble, non-volatile, and mobile in typical 
groundwater and surface water conditions. It biodegrades in the environment, although at a 
slow rate compared to other contaminants. As a result, it may form persistent contaminant 
plumes in groundwater. 
 
Perchlorate can affect human health by inhibiting the uptake of iodide, thereby disrupting 
thyroid function. The thyroid regulates metabolism in adults and children and it plays a major 
role in the development of children. Available information indicates that drinking water and 
irrigation water are the most likely ingestion exposure routes. The U.S. Food and Drug 
Administration (USFDA) has also detected perchlorate in various foods, including vegetables, 
fruit, milk, and seafood (USFDA, 2008). 
 
In 2005, the National Research Council (NRC) completed a study, Health Implications of 
Perchlorate Ingestion. This report states that daily ingestion of up to 0.0007 milligrams per 
kilogram of body weight will not result in an adverse effect on the health of even the most 
sensitive populations (NRC, 2005). On February 18, 2005, EPA announced it had set a reference 
dose of 0.0007 mg/kg for perchlorate, following the NRC recommendation.  
Studies addressing the health effects of perchlorate in drinking water and foods are ongoing. 
The House and Senate Appropriations Committee Reports for fiscal year 2007 encouraged the 
National Institute of Environmental Health Sciences (NIEHS) to support studies that focus on 
the long-term health effects of perchlorate exposure (NIEHS, 2007). 
 
1.1.2  Perchlorate Uses and Potential Sources  
Perchlorate is the main constituent of solid rocket propellant. The U.S. Department of Defense 
(DoD) uses perchlorate in explosives, pyrotechnics, rockets, and missiles. DoD activities that 
could result in perchlorate releases include the manufacture, storage, disposal, research, 
development, testing, or use of perchlorate-containing materials, or training with such 
materials. Specific source areas could include wastewater outfall points or impoundments, 
storage areas, open burn areas, landfills, recycling areas, target areas, open detonation areas, 
or firing points (DoD, 2007). 
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Commercial uses include fireworks, road flares, air bags, matches, dyes, paints, and 
electroplating. Perchlorate manufacturers have produced salts of ammonium, potassium, 
magnesium and sodium for military and civilian uses.  
Perchlorate is naturally occurring in the southwestern U.S., in nitrate fertilizer deposits in Chile, 
and in potash ore in the U.S. and Canada (Jackson et al., 2004). Sodium nitrate fertilizer derived 
from Chilean caliche is used on tobacco, citrus fruit, cotton, and some vegetable crops 
throughout the U.S. (Urbansky et al., 2001). 
 
Perchlorate also has been found in hypochlorite solutions used in water and wastewater 
treatment plants and household bleach (MassDEP, 2006). Research has shown that perchlorate 
can be formed when water is treated by impressed current cathodic protection (Tock et al., 
2004).  
 
1.1.3  Perchlorate Occurrence in the Environment  
We reviewed the available information regarding perchlorate sampling nationwide and in 
Illinois and in several other states. The information indicates that various states used different 
strategies to determine perchlorate occurrence.  
 
Nationwide and Illinois 
Perchlorate was first manufactured in the U.S. in 1908 in Niagara Falls, New York, at an 
electrochemical plant. There were at least five manufacturing plants operating before the mid- 
1970s. Two plants, in Nevada and Utah, were still operating in the 1990s, and only one plant in 
Utah was still operating as of 2005 (USEPA, 2005a).  
 
USEPA lists of known or suspected perchlorate manufacturers/users/releases indicate that 
perchlorate has been manufactured, used, and/or detected in most states. DoD provided 
information on perchlorate at DoD installations to the USEPA in response to inquiries from 
members of Congress. Kerr-McGee Corporation, American Pacific Corporation, and Occidental 
Chemical Corporation provided information on manufacturers and users in response to USEPA’s 
request for the names of customers to whom shipments of at least 500 pounds in any one year 
had been made. These are preliminary lists of limited perchlorate data that was available at the 
time that the lists were generated and they do not include a thorough evaluation of perchlorate 
occurrence in all areas (USEPA, 2003; USEPA, 2004a; USEPA, 2005b). The following eight sites 
are listed in Illinois:  
 Former Orion Safety Products Facility, 1020 Gardner St., South Beloit, Winnebago 
County:  Manufacturer of warning flares. 
 Former Savanna Army Depot, Carroll and Jo Daviess Counties:  Explosives storage & 
munitions training, disposal of munitions/explosives.  
 Former World Fireworks Display Company and Former Star Fireworks, Danville 
Township, Vermilion County:  Fireworks manufacturers. 
 Propellex Corp., 5071 Springfield Dr., Edwardsville, Madison County:  Manufacturer of 
military explosives. 
 Rock Island Arsenal, Rock Island County:  Ordnance manufacturer.  
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 Former Illinois Ordnance Plant/Crab Orchard National Wildlife Refuge (CONWR), 
Williamson County:  Manufacturer of munitions and explosives, and testing and disposal 
of ordnance. 
 Former Joliet Army Ammunitions Plant/Midewin National Tallgrass Prairie (JAAP/MNTP), 
Will County:  Burning and demolition of explosives; propellant manufacturer.  
 Former Chanute Air Force Base (AFB), Rantoul, Champaign County:  Small arms, 
chemical warfare, and armament training.  
 
An Illinois Environmental Protection Agency (IEPA) environmental progress report (IEPA, 2004) 
states that Illinois was the nation’s leading producer of ammunition in World War II, and that 
the following were major ordnance facilities: 
 Sangamon Ordnance Plant, near Illiopolis, Sangamon County 
 Illinois Ordnance Plant, near Marion, Williamson County (at CONWR) 
 Elwood Ordnance Plant and Kankakee Ordnance Works, near Joliet, Will County (later 
combined as JAAP) 
 Green River Ordnance Plant, near Amboy, Lee County 
 
Various estimates of the number of active and Formerly Used Defense Sites are presented in 
different documents. In a 2002 annual report, the IEPA lists 58 federal facility sites and 47 
National Priority List (NPL) sites in Illinois (IEPA, 2003). (The NPL is a list of hazardous waste 
sites eligible for remedial action under the federal Superfund program.)  A 2004 IEPA 
environmental progress report notes that there were 159 Formerly Used Defense Sites in 
Illinois in the USACE 2002 inventory and 180 sites in 2004, and that the list was growing as 
more sites are discovered (IEPA, 2004). The IEPA Federal Facilities Unit web site notes that 
there are approximately 13 active or closing federal facilities (Army, Navy, and Air Force) and 
147 Formerly Used Defense Sites in Illinois (IEPA, 2007a).  
 
The Office of the Deputy Under Secretary of Defense Installations and Environment lists 
perchlorate information at a Defense Environmental Network & Information eXchange (DENIX) 
web site (DoD, 2009). The following limited information was listed for five sites in Illinois: 
 Scott AFB, near Belleville, IL:  The Air Force analyzed one drinking water sample for 
perchlorate in 2006. Perchlorate was detected at 0.24 µg/L. 
 Rock Island Arsenal:  The U.S. Army tests wastewater samples three times per quarter. 
Perchlorate has not been detected above 0.1 µg/L. (Other information about RIA is 
summarized in Section 7.0.) 
 Savanna Army Depot:  Perchlorate was detected at two munitions disposal areas. (Other 
information about this site is summarized in Section 4.0.) 
 Great Lakes Naval Station:  Perchlorate was detected at 0.06 to 0.11 µg/L in four 
drinking water samples analyzed in 2007. 
 Great Lakes Public Works Center:  Perchlorate was not detected in 2003 in one sample 
collected as part of the Safe Drinking Water Act requirement. 
 
The online Unregulated Contaminants Monitoring Rule (UCMR) database provides information 
about perchlorate occurrence on a nationwide and statewide basis (USEPA, 2007a). The UCMR 
program was designed as a national exposure study. It was developed to assist the USEPA in 
4 
 
determining whether to regulate a contaminant. All public water systems serving more than 
10,000 persons (large public water supplies) and a randomly selected representative number of 
small public water supplies (serving less than 10,000 persons) were sampled. The regulation 
required that groundwater be sampled twice in a one-year period between 2001 and 2003. 
UCMR samples were collected without regard to the depth of the aquifer used as the drinking 
water source.  
 
Nationwide, water samples from 3,066 large public water supplies and 797 small public water 
supplies were analyzed for perchlorate as part of the UCMR program. Perchlorate was detected 
in 152 large public water supplies at concentrations ranging from 4 to 420 µg/L. It was detected 
in eight small public water supplies at concentrations ranging from 4.3 to 19.6 µg/L. 
 
In Illinois, water samples from 105 large public water supplies and 28 small public water 
supplies were analyzed for perchlorate as part of the UCMR program. The Illinois public water 
supplies sampled under the UCMR program are listed in Table 1. Perchlorate was detected in 
samples from two large public water supply samples - one in Rock Island (8.3 µg/L) and one in 
Joliet (4 µg/L). It was not detected in any of the small public water supplies. The minimum 
reporting level for perchlorate samples collected for the UCMR program was 4.0 µg/L. A 
summary of the UCMR data is in Appendix A.  
 
Massachusetts 
In 2000, perchlorate was discovered during site assessment activities in groundwater plumes on 
a military reservation on Cape Cod. Subsequently, low levels of perchlorate were detected in 
downgradient municipal drinking water wells. In 2004, the Massachusetts Department of 
Environmental Protection (MassDEP) required public water supplies be tested for perchlorate. 
If perchlorate was discovered in a drinking water source, a field investigation was conducted to 
determine the source of contamination. Of the 591 water supplies tested, perchlorate was 
detected above 1 µg/L in nine water supply systems, indicating that perchlorate was not 
pervasive in the surface water or groundwater. The apparent sources were: (1) blasting at three 
locations; (2) fireworks displays at three locations, (3) an industrial perchlorate user at one 
location, and (4) no clear source at the other two locations. The report also indicated that 
although detections have been limited, they have occurred across the state, in a number of 
land-use and geologic settings, in both overburden and bedrock aquifers (MassDEP, 2006). 
The greatest impacts on groundwater in Massachusetts were due to military munitions and 
blasting (hundreds to thousands of µg/L perchlorate). Double-digit impacts (tens of µg/L) from 
fireworks and industrial perchloric acid use were measured in surface and groundwater. 
Fireworks displays were found to be the source of perchlorate in three of the nine public water 
supplies that had concentrations greater than 1 µg/L. 
 
In June 2004, the Massachusetts Department of Public Health (DPH), in conjunction with 
MassDEP, began perchlorate monitoring of bottled water offered for sale in Massachusetts 
(MassDEP, 2009). Perchlorate was not detected at levels above 1 µg/L in any of the samples. All 
public water systems were required to conduct routine monitoring starting January 1, 2007 
(MassDEP, 2007). 
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Table 1: Public Water Supplies Sampled for Perchlorate as part of the UCMR Program. 
 
Large Public Water Supplies 
Algonquin Hanover Park Morton 
Aqua Illinois-Kankakee Highland Normal 
Aqua Illinois-Vermilion County Highland Park North Aurora 
Aurora Il American-Alton North Chicago 
Bartlett Il American-Champaign North Park Pwd 
Batavia Il American-East St Louis Northbrook 
Belvidere Il American-Granite City Ottawa 
Bethalto Il American-Lincoln Otter Lake Water Com ( Adgptv) 
Bloomington Il American-Pekin Park Forest 
Canton Il American-Peoria Plainfield 
Carbondale Il American-Pontiac Quincy 
Carpentersville Il American-Sterling Rantoul 
Cary Il American-Streator Rend Lake Inter-City Water System 
Central Lake County Jawa Jacksonville Richton Park 
Centralia Joliet Robinson-Palestine Water Com 
Charleston Kaskaskia Water District Rock Island 
Chicago Kewanee Rockford 
Clayton-Camp-Point Water Com Kinkaid Area Water System Romeoville 
Collinsville Lake County Public Water Dstrct S L M Water Commission 
Crystal Lake Lake Forest Salem 
De Kalb Lake In The Hills South Elgin 
Decatur Lake Of Egypt Pwd Southeast Regional Water Facility 
Dixon Lake Zurich Springfield 
E J Water Corp Lawrenceville St Charles 
East Moline Lemont Sycamore 
East Peoria Lockport Taylorville 
Edwardsville Loves Park Troy 
Effingham Macomb Warrenville 
Elgin Mattoon Waukegan 
Evanston Marion West Chicago 
Frankfort Mc Henry Western Springs 
Freeport Millstone Pwd Wilmette 
Galesburg Moline Winnetka 
Geneva Montgomery Wood River 
Great Lakes Naval Training Station Morris Woodstock 
 
Small Public Water Supplies 
Aledo Gibson City Pearl City 
Andalusia La Harpe Savanna 
Barry La Salle Silvis 
Baxter Health Care/Hanline Lacon Sullivan 
Braidwood Marshall Utl Inc-Whispering Hills Water Co. 
Chenoa Mathersville Wapella 
Cherry Valley North Tazewell Pwd Warren 
De Pue Paris Washington 
Gem Suburban Mhp Paxton Wauconda 
  Yorkville 
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California 
By 2004, perchlorate was being found at increasing frequency in California. Recognizing that the 
cost of investigation of perchlorate releases was not included in environmental restoration 
budgets, a Prioritization Protocol for Perchlorate Impacts to Drinking Water from (DoD) 
facilities was developed (USEPA, 2004b). The guideline was a first step in identifying perchlorate 
releases at DoD and Formerly Utilized Defense Sites. The intent was to integrate any sites that 
were identified as potential sources into DoD’s Munitions Response Site Prioritization Protocol 
and existing federal cleanup programs. Priorities were developed based on whether potential 
sources existed at a site, the potential for release to the environment, and whether a likely 
human exposure pathway existed (i.e., public and private drinking water sources).  
 
Well monitoring showed perchlorate to be a widespread drinking water contaminant 
occurring in several hundred wells, mostly in southern California. Perchlorate releases from 
ammonium perchlorate manufacturing facilities in Nevada resulted in perchlorate 
contamination of Lake Mead and the Colorado River, an important source of water for drinking 
and irrigation in Nevada and Arizona, as well as California (California DPH, 2008). 
 
Arizona 
The State of Arizona conducted occurrence studies of perchlorate contamination in 1999 and 
2004, and the City of Phoenix conducted additional sampling in 1999 and 2000. Over 100 
samples from surface waters, groundwater, irrigation water, groundwater recharge facilities, 
wastewater treatment plant effluent, and manmade water impoundments were collected and 
analyzed. The data confirmed that perchlorate contamination moved from Lake Mead to the 
Colorado River, and that it was present in other waters fed with the Colorado River water, and 
urban impoundments used for seasonal storage of Colorado River water, but generally not in 
other major river systems. Results from a background site showed no perchlorate present. 
Overall, the concentration decreased over time due to remedial actions conducted at a facility 
in Henderson, Nevada, which was the source of contamination. Source remediation reduced, 
but did not eliminate, the contaminant load. The maximum perchlorate concentration at areas 
not associated with industrial or military facilities was 11 µg/L in 1999, and 7.4 µg/L in 2004. 
(Arizona Perchlorate Task Force, 2004). 
 
Perchlorate was present at some industrial and military facilities; however, these were not used 
as drinking water sources at the time of the study, and cleanup at these sites is underway. At 
one facility, perchlorate at 18 µg/L in groundwater was likely related to propellant testing. At a 
second site, where Chilean sodium nitrate fertilizer with impurities of sodium perchlorate had 
been used as a feedstock for fertilizer production, perchlorate levels of 700-800 µg/L were 
found in a shallow perched aquifer. At Camp Navajo (formerly Navajo Army Depot), where 
materials and ordnance were stored and obsolete or unserviceable conventional ammunition, 
explosives, and chemical warfare agents were disposed, perchlorate was detected at levels up 
to 37 µg/L in transient pools of surface water. Also, perchlorate contamination was found in 
concentrations up to 130 µg/L at two other sites, as a result of operations at a facility where 
research, design, development, testing, and assembly of ordnance components was conducted. 
Additionally, perchlorate was detected at 43 to 130 µg/L in groundwater monitoring wells at a 
facility that manufactures solid propellant actuated devices, aircraft ejection seats, and 
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miscellaneous products related to the military and aerospace industries. It also has been 
detected in groundwater at 4 µg/L and in surface water at 5 µg/L at the Yuma Marine Corps Air 
Station whose primary function has been flight training for pilots. Perchlorate was found in 
surface water at a concentration of 5 µg/L at the Yuma Proving Grounds where environmental 
testing of equipment and advanced technology related to aircraft armament systems, air 
delivery systems, and tank automotive equipment is conducted. (Arizona Perchlorate Task 
Force, 2004). 
 
Nevada 
The Nevada Division of Environmental Protection (DEP) web site contains information about 
perchlorate contamination in the Colorado River resulting from perchlorate manufacturing 
facility operations in Henderson, Nevada (Nevada DEP, 2009). Investigation and remediation 
efforts are ongoing. The web site indicates that Tronox operates a remediation system that 
extracts perchlorate-contaminated groundwater for ex-situ treatment to reduce the 
perchlorate concentration to less than the Nevada Interim Action Level for perchlorate of 18 
µg/L, followed by discharge into the Las Vegas Wash. (The Las Vegas Wash is a channel that 
consists of urban runoff, shallow groundwater, stormwater, and treated wastewater. It 
discharges to Lake Mead.)  American Pacific Corporation operates an in-situ remediation 
system where perchlorate-contaminated groundwater is extracted and amended with nutrients 
followed by re-injection into the subsurface near the Las Vegas Wash. This system has reduced 
the perchlorate concentration in the re-injected groundwater from 18 ppm to non-detectable 
concentrations of less than 6 µg/L by the first performance monitoring well. “Concentrations in 
the Las Vegas Wash have decreased by more than 90 percent since 1997. Sampling data from 
the Willow Beach, AZ sampling point on the Colorado River, approximately 11 miles 
downstream from Hoover Dam, shows a reduction from a high of 9.7 [µg/L] in June 1999 to 1.8 
[µg/L] in May 2008. Sampling data from the Northshore Road sampling point in the Las Vegas 
Wash downstream from Lake Las Vegas shows a reduction from a high of 1,200 [µg/L] in 
October 1998 to 61 [µg/L] in May 2008” (Nevada DEP, 2009). 
 
Texas 
Routine sampling for perchlorate under the UCMR program revealed low levels of perchlorate 
contamination throughout a large area (greater than 60,000 square miles) of western Texas. 
The contamination does not appear to be due to a point source. The contamination, detected 
at concentrations greater than 4.0 µg/L in more than 35% of the public drinking wells sampled, 
is in an aquifer used as a main water source. The following are considered to be possible 
sources of the contamination:  use of fertilizers containing perchlorate; in-situ generation of 
perchlorate by an electrochemical reaction; a natural mineral source; or an atmospheric source 
(Christen, 2003; Jackson et al., 2004; Dalton, 2005). 
 
American Water Works Association Report 
An American Water Works Association report included an analysis of perchlorate data collected 
by the USEPA and the States of Arizona, California, Massachusetts, and Texas (Brandhuber and 
Clark, 2005). This study asserted that low concentrations of perchlorate in drinking water 
occurred nationwide (in at least 26 states and Puerto Rico). Using extrapolations, the study 
indicated that less than 1% of drinking water systems would have concentrations greater than 
8 
 
20 µg/L, and less than 4% of drinking water systems would have concentrations greater than 4 
µg/L on a national basis. The authors noted that these were initial order of magnitude 
estimates. 
 
1.2  Regulatory Review   
 
1.2.1  USEPA Guidance 
Because perchlorate was detected in drinking water supplies in areas throughout the United 
States, USEPA placed the contaminant on the Candidate Contaminant List in 1998 in order to 
assess whether regulation of perchlorate in drinking water was warranted. According to the 
USEPA Assessment Guidance for Perchlorate, dated January 26, 2006, the USEPA adopted a 
reference dose for perchlorate of 0.7 µg/kg/day based on National Academy of Sciences, 
National Research Council findings (NRC, 2005). That dose led to a Drinking Water Equivalent 
Level of 24.5 µg/L, using the assumption that drinking water is the only source of exposure to 
perchlorate.  
 
In October 2008, USEPA found that perchlorate was not at levels of public health concern in 
more than 99% of public drinking water systems, (USEPA, 2008)  Therefore, the agency sought 
comment on its preliminary determination not to regulate perchlorate in drinking water at a 
national level. Subsequently, the agency received over 32,000 comments on its preliminary 
determination and the supporting analysis. USEPA has identified alternative approaches of 
analyzing data and is seeking comments on these alternative approaches before it issues its 
final determination (USEPA, 2009a).  
 
On January 8, 2009, USEPA issued an Interim Drinking Water Health Advisory for exposure to 
perchlorate of 15 µg/L based on the reference dose of 0.7 µg/kg/day and representative body 
weight as well as 90th percentile drinking water and national food exposure data for pregnant 
women. It is different from the former Drinking Water Equivalent Level of 24.5 µg/L because it 
is based on the assumption that food may also be a source of exposure to perchlorate. 
Therefore, the January 26, 2006, guidance recommending a preliminary remediation goal of 
24.5 µg/L was withdrawn and replaced by a goal of 15 µg/L when making CERCLA site-specific 
cleanup decisions where there is an actual or potential drinking water exposure pathway. The 
advisory indicates that state regulations are also to be considered when establishing 
remediation goals.  
 
1.2.2  State of Illinois Proposed Standard 
The proposed Illinois standard for perchlorate in Class I and Class II groundwater is 4.9 µg/L, 
based on the following calculation using procedures from 35 IAC 620 Subpart F (Hornshaw, 
2007; IPCB, 2008): 
 
Acceptable Daily Exposure = [(0.0007 mg/kg/d x 70 kg) /(2 liters/d)] x 0.2 = 0.0049 mg/L =  
4.9 µg/L  
Reference dose = 0.0007 mg/kg/day 
Assumed average weight of an adult = 70 kg 
Assumed amount of water an adult drinks = 2 liters/day 
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Relative contribution of the amount of the exposure to perchlorate via drinking water 
compared to total exposure to perchlorate from all sources = 20% = 0.2   
 
1.2.3  Other State Regulations and Guidelines 
Massachusetts proposed a Maximum Contaminant Level (MCL) of 1 µg/L in 2005, but 
promulgated a final MCL of 2 µg/L in 2006 because some water treatments resulted in 
perchlorate concentrations in finished water of approximately 1 to 1.5 µg/L. In 2007, California 
set a standard of 6 µg/L. New Jersey (using the same approach that IEPA is proposing, but 
rounding off) will propose a standard of 5 µg/L (Hornshaw, 2007). 
 
Arizona established a health-based guidance level of 14 µg/L; the Maryland advisory level is 1 
µg/L; Nevada’s provisional action level is 18 µg/L; New Mexico’s health-based goal is 1 µg/L. 
New York’s drinking water planning level is 5 µg/L and its public notification level is 18 µg/L. The 
Texas residential protective cleanup level is 17 µg/L and its industrial/commercial protective 
cleanup level is 51 µg/L (USEPA, 2009b). 
 
1.2.4  DoD Perchlorate Policy  
DoD policy on management of perchlorate releases at DoD installations was updated in 2009 
based on USEPA’s January 8, 2009, Interim Drinking Water Health Advisory for exposure to 
perchlorate of 15 µg/L (DoD, 2009b). At DoD installations, including operational ranges, 
government owned-contractor operated facilities, Base Realignment and Closure (BRAC) sites, 
and Formerly Used Defense Sites, perchlorate releases are to be addressed in the same manner 
as other contaminants of concern. For other than operational ranges, the policy requires that 
site-specific risk assessments be conducted and any necessary response actions be taken. For 
operational ranges, an assessment of actual or potential off-range migration of perchlorate is 
required. The policy also requires that perchlorate be added to the analyte list for at least two 
sampling events if they have not done so already at the following areas: 
 DoD-owned drinking water systems that are required to sample for inorganic analytes 
 Permitted point sources where use of perchlorate is associated with the manufacture, 
maintenance, processing, recycling, or demilitarization of military munitions 
 
The policy requires that perchlorate sampling be conducted in accordance with the DoD 
Perchlorate Handbook, and that all perchlorate sampling data be entered into the DoD 
perchlorate database.  
 
Objectives and Approach 
Our goals were to determine: (1) whether or not the federal facilities and/or manufacturing 
sites selected for inclusion in this project are significant sources of perchlorate in the Illinois 
environment; and (2), if perchlorate was detected in the environment near these sites, whether 
or not it posed a risk of migrating to water supplies. For each site we compiled the following 
information: 
 
Site Description/Study Area 
We evaluated information regarding the types of activities at each site that may have resulted 
in a perchlorate release, and summarized available perchlorate analytical data from other 
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assessments. Our study areas generally included the site itself and an area within one mile of 
each facility. Where a site was located near a state border, the study area only included the 
area within Illinois. 
 
Physical Features 
We reviewed well records and topographic, geological and hydrogeological standard reference 
sources and site-specific reports to evaluate potential migration pathways from each site and to 
determine potential sources of potable water. We considered the following migration pathways 
from an area of a potential perchlorate release:   
 Migration to shallow groundwater, and then to surface water or to deep aquifers 
 Improperly abandoned wells acting as conduits to deep aquifers 
 Migration across the ground surface to surface water, and then to groundwater        
 
The evaluation of perchlorate migration depends on groundwater flow direction and subsurface 
geology. We used site-specific well data, where available, to determine flow direction. Where 
site-specific data was not available, we used other information such as surface and bedrock 
topographic data, hydrogeologic data from nearby properties, and regional data. In unconfined 
aquifers, groundwater flow direction generally reflects surface topography. In bedrock aquifers 
groundwater flow direction generally reflects bedrock topography.  
  
Groundwater/Surface Water Usage 
Using information from state and local agencies and residents, we identified the current 
sources of potable water for residents in the study area of each site, including municipal water 
supplies and private wells. We also identified limitations on groundwater usage, such as 
ordinances restricting installation of wells. Since the primary human exposure pathway of 
concern is ingestion of water or food, irrigation water was also evaluated. 
 
Field Sampling Activities 
Where access was available, we collected water samples representative of each current or 
potential source of potable water (i.e., each aquifer or surface water body) and we collected 
water samples in potential migration pathways (surface water in recharge areas, for example). 
Installation of monitoring wells was not within the scope of this project. Samples were collected 
from intermittent streams if sufficient water was present in the stream at the time of sample 
collection. 
 
Results and Conclusions 
In order to evaluate whether potable water sources were at-risk from perchlorate 
contamination, we summarized the site activities and the investigation results from this study 
and other studies that indicated that a perchlorate release occurred or may have occurred; we 
identified current and/or potential sources of potable water in the study areas; and we 
evaluated potential migration pathways from potential perchlorate release areas to the current 
and potential sources of potable water. 
 
We identified and evaluated both current and potential sources of potable water and migration 
pathways because current sources of potable water may not be at risk from perchlorate 
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contamination; however, other sources of potable water (not currently in use) may be utilized 
in the future. In addition, perchlorate may migrate a greater distance from a source area with 
time.  
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2.0   
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Research Tasks 
 
2.1  Selection of Sites for this Project  
The review of available information for perchlorate occurrence in other states indicated that 
the highest concentrations were found at or near perchlorate manufacturing facilities, military 
and aerospace industry sites, sites where Chilean sodium nitrate fertilizer was used, or sites 
where blasting was conducted. Fireworks display areas and industrial users were also sources of 
perchlorate contamination.  
   
Sites 1 through 8 in the following list were selected for our project because they were noted as 
known or suspected perchlorate releases or manufacturers in Illinois by USEPA, and/or they 
were facilities in or near areas where perchlorate was detected during UCMR sampling (USEPA, 
2003; USEPA, 2004a; USEPA, 2005b; USEPA, 2007a). The last site (Site 9) was selected, with 
ISTC’s approval, from a list of former ordnance plants that operated in Illinois during World War 
II:  
 Site 1 - Former Orion Safety Products Facility, South Beloit, Winnebago County 
 Site 2 – Former Savanna Army Depot, Carroll and Jo Daviess Counties 
 Sites 3A & 3B – Former World Fireworks and Former Star Fireworks, Vermilion County 
 Site 4 - Propellex Corp., Edwardsville, Madison County 
 Site 5 - Rock Island Arsenal, Rock Island County   
 Site 6 - Former Illinois Ordnance Plant/CONWR, Williamson County 
 Site 7 - Former JAAP/MNTP, Will County   
 Site 8 - Former Chanute AFB, Rantoul, Champaign County  
 Site 9 - Former Green River Ordnance Plant, Lee County 
 
The locations of the project sites are shown on Figure 1. The list of sites evaluated for this 
report does not include all potential perchlorate manufacturers, users, or releases in the State 
of Illinois.  
 
2.2  Literature Search and Interviews 
A literature search and interviews were conducted for each of the sites. Information was 
obtained from agency and manufacturers’ web sites; emails, phone calls, and/or visits to 
federal, state and local agencies; and Freedom of Information Act requests. We searched for 
the following information for each site: 
 Status of remediation 
 Areas of concern 
 Site access 
 Local/regional geology/hydrogeology 
 Location/status/accessibility of any wells onsite 
 Ongoing monitoring 
 Location/access to surface water features 
 Groundwater ordinances  
 U.S. Geological Survey (USGS) data 
The above information is summarized in the site Sections 3.0 through 11.0.  
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Figure 1: Locations of Project Sites. 
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2.3  Identification of Wells and Access 
The procedure described in the IEPA Fact Sheet, “Performing Well Surveys,” was used in this 
study to identify potable water wells in each study area (IEPA, 2007b). We contacted the 
following sources: 
 IEPA Division of Public Water Supplies 
 Illinois State Geological Survey (ISGS) 
 Illinois State Water Survey (ISWS) 
 County and local health departments 
 The local water supply entity 
 
The Fact Sheet notes that there are concerns about known inaccuracies in certain databases 
and instances with inadequate documentation (IEPA, 2007b). ISWS and ISGS representatives 
confirmed that their databases are managed separately and there are no plans to combine 
these databases in the future. They indicated that the databases may contain duplicate 
information, but there are enough differences that a complete well survey must include 
information obtained from both agencies, and that these databases do not include information 
posted on the Source Water Assessment Program, a secure web site managed by IEPA. The 
Source Water Assessment Program database does not include private wells (IEPA, 2007c).  
Area residents, local water departments, and federal representatives were contacted to 
request permission to sample wells. In some study areas, we identified well locations during 
field activities. We used WhitePages.com to verify the names and addresses of current 
residents in the study areas and conducted telephone interviews to determine groundwater 
usage and the current status of wells. In many cases, private well owners did not respond to the 
request for permission, forms were returned, or (less often) permission was denied. We 
obtained access to all of the municipal water supply wells located in the study areas of the 
selected sites. The U.S. Army, U.S. Fish and Wildlife Service (USFWS), and USDA Forest Service 
allowed limited access to three of the sites: Site 5: Rock Island Arsenal, Site 6: Former Sangamo 
Electric Dump/CONWR, and Site 7: JAAP/MNTP.  
 
2.4  Rationale for Selection of Sampling Locations at Each Site 
At each of the selected sites, existing information was reviewed to determine the potential 
perchlorate source area(s); geology and hydrogeology; presence and accessibility of existing 
wells and surface water; and other pertinent information. A well survey was completed to 
determine the number, location, and type of wells near the potential source areas. The 
selection of groundwater and/or surface water sample locations was based on factors such as 
the distance from the potential source areas; accessibility; presence of wells; and whether 
sampling data already existed for the area. In general, accessible locations closest to the 
potential source areas were sampled, and we attempted to collect upgradient and 
downgradient samples. We attempted to collect samples representative of each current 
drinking water source, and each potential drinking water source (i.e., each aquifer and surface 
water body). Only existing wells were sampled – installation of wells was outside the scope of 
this project. If an area was sampled previously, existing data was reviewed and summarized.  
2.5  Site-Specific Sampling Plans and Procedures 
Site-specific sampling plans based on the literature searches, interviews, well searches, and site 
visits are presented in Sections 3 through 11. Each field sampling plan included sample 
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locations, number of samples, and targeted media for each site. Within approximately two 
weeks after receipt of analytical results, letters reporting the results were sent to the private 
well owners, municipalities, and representatives of the sites.  
   
2.5.1 Sample Collection 
A portable Hanna – HI 991300 multi-parameter meter was used to measure temperature, pH, 
and electrical conductivity. The conductivity value was converted to total dissolved solids using 
the default conversion factor of the meter. In the range of electrical conductivity (EC) measured 
in this study, the EC is proportional to the total dissolved solids (TDS) in the water, with an 
accuracy of approximately 10% (Metcalf and Eddy, 1991). Nalgene sample bottles were used. 
Field equipment was washed in a liquinox solution and triple-rinsed with deionized water 
between sampling locations. 
Surface water samples were collected from streams, rivers, and ponds; groundwater samples were 
collected from municipal water supply wells, private residential wells, piezometers, and an 
irrigation well. Prior to sample collection, water quality parameters were measured and the results 
were recorded.  
 
Surface Water  
Direct surface water sample collection methodology was used to collect samples from the surface 
water bodies. Surface water samples were collected from a lake or an upstream side of a creek or 
river using a bucket. Either the bucket was dipped directly into the surface water, or a new length of 
rope was attached to the bucket and lowered to the surface water from a bridge. The bucket was 
raised to the surface and the water sample was transferred into sample containers. Prior to sample 
collection the bucket was washed in accordance with the decontamination procedure described 
above.  
 
Piezometers  
As part of the field sampling plan preparation, we obtained construction specifications (i.e., 
diameter, total depth, and depth to water level) for the piezometers. Prior to sample collection, 
piezometers were purged using a peristaltic pump equipped with a portable battery and disposable 
sampling tube. Selected piezometers were either purged dry or three casing volumes were removed 
prior to sample collection. Water quality field parameters (pH, temperature, TDS, and specific 
conductivity) were measured at regular intervals during the purging. Water samples were collected 
after two successive temperature readings were within 10%. A new sampling tube was used at each 
sample location and reusable field equipment was decontaminated as described above.  
 
Municipal Water Supply wells  
Treated and raw groundwater samples were collected from the groundwater discharge points for 
the municipal water supply wells. In case of inactive water supply wells, wells were purged for 
approximately thirty minutes and water quality parameters were measured at regular intervals 
during the purging. Water samples were collected after two successive temperature readings were 
within 10%. Active water supply wells with continuously running sample ports were sampled 
without purging. However, prior to sample collection, water quality field parameters were 
measured to make sure that stabilization has been achieved.  
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Irrigation Wells  
A groundwater sample was collected from an irrigation well at Site 7. It was equipped with a pump 
and a sample port. Prior to sample collection, the irrigation well was purged for approximately 
thirty minutes and water quality parameters were measured at regular intervals during the purging. 
A water sample was collected after two successive temperature readings were within 10%.  
 
Private wells  
Private water well samples were collected from a tap. Sample taps were located either inside or 
outside the private well owner’s house or building. An inside tap was used only when an outside tap 
was not available. Wells were purged for approximately ten minutes and water quality parameters 
were measured at regular intervals during the purging. Water samples were collected after two 
successive temperature readings were within 10%. 
  
2.5.2 Transfer of Custody and Shipment Procedures  
The sample packaging and shipment procedures were designed to insure that the samples arrived 
at the laboratory with the chain-of-custody intact. The field sampler was responsible for the care 
and custody of the samples until they were transferred or properly dispatched. All bottles were 
tagged with sample numbers and locations using waterproof ink. We included a completed chain-
of-custody form with each shipment. The chain-of-custody form listed sample numbers, 
locations, matrix, and the time and date samples were collected. Samples were packaged with 
ice to maintain a temperature of 4 degrees Centigrade for shipment. Shipping  containers were 
secured with strapping tapes. Samples were shipped to the ISTC Laboratory in Champaign, 
Illinois. The holding time for perchlorate analysis is 28 days. 
 
2.5.3 Analytical Procedures 
The ISTC Laboratory filtered water samples and analyzed them according to EPA Method 314.1, 
an ion chromatography method with suppressed conductivity detection. The ISTC Laboratory 
achieved a quantitation limit of 2.0 µg/L. 
 
The DoD Perchlorate Handbook recommends EPA Method 331.0 and EPA Method 332.0 for 
drinking water, including water with high total dissolved solids (DoD, 2007). EPA Method 314.1 
is not recommended due to the potential for false positives requiring confirmation of 
perchlorate results above the reporting limit, long analytical run time, and limited commercial 
availability. We agreed to collect additional samples at one DoD facility, with the understanding 
that if perchlorate was detected using EPA Method 314.1, we would re-analyze the sample(s) 
using a DoD-recommended method. Perchlorate was not detected in any samples; therefore, it 
was not necessary to use the DoD method.  
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3.0  SITE 1 - Former Orion Safety Products Facility, South Beloit 
 
3.1  Site 1 - Site Description and Study Area 
Orion Safety Products has been manufacturing automotive and railway flares (fusees) since the 
1920s, and now it is the world’s largest manufacturer of emergency flares according to its 
website (Orion Safety Products, 2001). Although the well address was listed incorrectly in the 
well records and an antique shop currently occupies the one story warehouse building at this 
location, documents obtained from the IEPA Bureau of Land confirmed that 1020 Gardner 
Street, South Beloit, was the correct address of the former Orion Safety Products facility 
(Missman Stanley & Associates, P.C., 2002). The study area encompassed an area in Illinois 
within one mile of the former Orion Safety Products facility in Winnebago County, Illinois 
(Figure 2). The Illinois-Wisconsin state line defined the northern boundary of the area. 
 
A 2002 IEPA Complaint Investigation Form indicated that an IEPA inspector toured the facility 
and discussed waste streams with the plant manager who stated that no chemicals had been 
dumped on the ground and that all powders and chemicals were reused in new product. The 
inspector did not see evidence that chemicals had been discarded on the ground. The plant 
manager noted that Standard Fusee Corporation (the parent company) planned to close the 
South Beloit facility (IEPA, 2002).  
 
The facility was listed as the Lakeside Fusee facility on the USEPA list of “Known or Suspected 
Perchlorate Manufacturers/ Users in the U.S. – as of April 2003” (USEPA, 2003).  
    
3.2  Site 1 - Physical Features  
Winnebago County, where the study area is located, is in the center of the northern border of 
Illinois and is characterized by broad rolling uplands and alluviated valleys. The uplands are 
dissected by a well integrated drainage system. Therefore, the area lacks natural lakes and 
sizable wetlands. Winnebago County is part of the Rock River drainage basin. Surface 
topography is shown on Figure 2. Surface elevations range from 740 feet to 790 feet within the 
study area. 
 
A shallow aquifer is contained in the glacial drift deposits of the Quaternary Period, Pleistocene 
Epoch. The thickness of the glacial till deposits varies between 50 to 300 feet along the Rock 
River, and decreases to less than 50 feet with bedrock being exposed in some areas on the 
northwest and southwest portion of the county (Piskin and Bergstrom, 1975). Based on well 
records, the quaternary glacial drift deposits in the study area consist of sand and gravel 
outwash deposits. Water well records show that the majority of the private water wells were 
finished in the shallow sand and gravel aquifer. Well depths range from 41 to 70 feet and the 
static water levels range from 5 to 50 feet below ground surface (bgs) in the shallow sand and 
gravel aquifer. Based on surface topography, the groundwater flow direction in the shallow 
sand and gravel aquifer appears to be to the north-northwest toward Turtle Creek, which 
discharges to Rock River. 
 
Bedrock underlying the glacial sediments consists of sedimentary rocks laid down during the 
Ordovician and Cambrian Periods. Bedrock aquifers are contained in these formations in    
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Figure 2: Site 1 - Site Location, Study Area & Sample Location Map:  Former Orion Safety Products.  
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Winnebago County. The Ordovician age rocks include Glenwood dolomite, St. Peter Sandstone, 
and Galena-Platteville dolomite formations. The Cambrian rocks consist of Trempealeau 
Dolomite, Franconia Formation (interbedded sandstone and shale with some dolomite), 
Ironton-Galesville sandstone, Eau Claire Formation (dolomitic or argillaceous sandstone, sandy 
dolomite, and shale), and Mt. Simon sandstone (Hacket, 1960). Groundwater flow direction in 
the bedrock aquifers was inferred based on bedrock topography, which is marked by deep 
valleys that exhibit an overall southeasterly dip towards Lake Michigan. 
 
Four shallow bedrock wells were identified within the study area. These wells are 110 to 400 
feet deep and are finished in the limestone and sandstone bedrock underlying the sand and 
gravel aquifer. Depth to water level measurements were recorded for only two of the wells and 
ranged from 50 to 80 feet bgs. 
   
One deep bedrock well was identified in the study area. Municipal Water Supply Well #3 (IEPA 
ID #11667) is 1,190 feet deep and is finished in the Mt. Simon sandstone bedrock. The well 
construction log indicates that 225 feet of glacial till, mostly composed of gravel and sand, 
overlie ten feet of sandstone representing the St. Peter sandstone formation at this location. St. 
Peter sandstone is followed by Cambrian age dolomite, sandstone, and shale formations 
including the Mt. Simon sandstone bedrock. Mt. Simon Sandstone bedrock was encountered at 
885 feet bgs. 
 
As shown in Figure 2, Turtle Creek is located approximately 1,500 feet north of the Former 
Orion Safety Products facility. It flows into the Rock River approximately one mile west of the 
site. The Rock River is used for recreational purposes. It enters Illinois from Wisconsin at South 
Beloit and flows generally southwest toward the Mississippi River, south of Rock Island, Illinois. 
   
3.3  Site 1 - Groundwater Use 
Water well records were obtained from ISGS, ISWS, and the Winnebago County Health 
Department (Table 2). The records showed the presence of one municipal backup well and 31 
private wells in the study area, including a water supply well at the site address, 1020 Gardner 
Street. One additional well was identified during the site visit, for a total of 33 wells listed for 
Site 1 in Table 2. These wells were installed before 2005, the effective date of City of South 
Beloit Ordinance #1704 prohibiting the use of groundwater as a potable water supply. 
   
The well records also indicated that three aquifers are used as sources of potable water:  the 
shallow sand and gravel aquifer (23 wells), the shallow bedrock aquifer (four wells), and the 
deep bedrock aquifer (one municipal backup well). The aquifer is not specified for four wells.  
Illinois American Water Company supplies water to most of the City of South Beloit residents in 
the study area. The company’s supply wells are located in Wisconsin. Since the inferred 
groundwater flow direction in the bedrock wells is to the southeast, these Wisconsin wells are 
upgradient of the former manufacturing plant (Hacket, 1960). 
  
According to Gary Owens, an Illinois American Water Company representative (personal 
communication, July 20, 2007), the water supply well listed at 1020 Gardner Street is no longer 
in use because this location, and most of the properties in the area downgradient of the former 
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facility (between the site and Turtle Creek), are now connected to the City of South Beloit water 
system. 
   
From the well records, the only well between the site and the creek is located at 201 Wheeler 
Avenue. The owners indicated that it is used only for contact cooling water for a company’s 
auto shredder, and we did not obtain permission to sample this well. However, the water 
company representative who reads the water meters in the area indicated that there was no 
meter for at least one additional property in the area (on Ingersol Place); therefore this 
property likely has a well. This would indicate that the well records for the area are incomplete 
without a door-to-door survey. 
 
3.4  Site 1 - Field Sampling Activities 
On July 20, 2007, six groundwater samples and two surface water samples were collected in the 
study area. Sample locations are shown on Figure 2. The groundwater samples were 
representative of the shallow sand and gravel aquifer, the deep Mt. Simon bedrock aquifer, and 
the closest surface water. No samples were collected from the shallow bedrock aquifer. Though 
the deep well was unlikely to be contaminated from surface activity, we included deep wells in 
the sampling because they provide drinking water for a large percentage of the population. 
Other state and federal perchlorate programs also include samples from wells finished in deep 
aquifers. 
   
The groundwater samples were collected from five private wells (PW01, PW32648, PW27987, 
PW31579, and PW31475) in the shallow sand and gravel aquifer, located upgradient of the 
former Orion Safety Products facility. Although we requested permission to sample all wells 
within one mile of the facility for which we could find the addresses of the well owners, we 
obtained permission to sample only these five private wells. We were not able to collect a 
groundwater sample representative of the downgradient area of the sand and gravel aquifer 
because we were denied access to one of the two wells downgradient  and other well records 
were  inaccurate for the second well. The sixth groundwater sample was collected from the 
backup public water supply well (MWS-Well #3-00392) finished in the deep bedrock aquifer 
(Mt. Simon sandstone), located upgradient of the former facility. 
   
The two surface water samples (SB-SW01 and SB-SW02) were collected from Turtle Creek. 
Sample SB-SW01 was collected from a bridge on Park Avenue, and sample SB-SW02 was 
collected from a bridge on Route 2, as shown on Figure 2. Since available information indicates 
that the shallow sand and gravel aquifer flows north toward Turtle Creek, both surface water 
sample locations were considered to be downgradient of the site. Usually, both downgradient 
and upgradient surface water sampling locations were selected in each study area, when 
accessible. However, we limited our study to only Illinois locations so, therefore, the upstream 
part of the Turtle Creek located in Wisconsin was not sampled. 
  
3.5  Site 1 - Results and Conclusions 
Perchlorate was not detected in any of the water samples that we collected from Site 1. Surface 
water quality field measurements and analytical results are in Table 3. Laboratory analytical 
reports are in Appendix B. 
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Though we did not detect perchlorate, due to the length of time that Orion Safety Products has 
been manufacturing safety flares (since the 1920s) and their production volume (their claim 
that they are the largest manufacturer of emergency flares in the world), a perchlorate release 
could have occurred at the former manufacturing facility.  
If a perchlorate release did occur, the most likely perchlorate migration pathway would be 
through the unconfined sand and gravel aquifer which, based on surface topography, flows 
north-northwest toward Turtle Creek, which in turn flows toward the Rock River. Perchlorate 
was not detected in samples we collected in Turtle Creek, indicating that perchlorate has not 
migrated to these locations. 
 
The water supplies for most residents in the study area are not currently at risk for perchlorate 
contamination from a release from the former Orion Safety Products facility because most 
residences in the Site 1 study area are connected to the public water supply which obtains 
water from bedrock wells located upgradient from the former manufacturing facility. However, 
if a perchlorate release occurred, it could migrate to wells (if any) near and downgradient of 
1020 Gardner Street (the address of the former facility). These downgradient wells could still be 
in use if they were installed prior to the effective date of the ordinance (2005) prohibiting 
installation of potable water wells. Since a door-to-door survey was outside the scope of this 
project, it is recommended that this be pursued by other agencies to identify downgradient 
wells, if any, at this study area. 
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Table 2: Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 2 (continued): Water Well Records. 
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Table 3: Water Quality Field Observations and Analytical Results.  
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Table 3 (continued): Water Quality Field Observations and Analytical Results.  
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Table 3 (continued): Water Quality Field Observations and Analytical Results.  
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4.0  Site 2 - Former Savanna Army Depot, Carroll and Jo Daviess Counties 
 
4.1  Site 2 - Site Description and Study Area 
The former Savanna Army Depot occupies 13,062 acres of land on the eastern bank of the 
Mississippi River in Carroll and Jo Daviess Counties in northwestern Illinois (Figure 3). The site is 
bordered by agricultural land to the northeast, and the Mississippi River to the southwest. 
Blanding is near the north end of the site, Hanover and Whitton are east of the site, Blackhawk 
and Arnold are near the south end of the site, and Savanna is approximately seven miles south 
of the site. Bellevue and the Green Island State Wildlife Management Area are in Iowa on the 
opposite side of the Mississippi River. Approximately 650 people live within three miles of the 
site (USEPA, 2007b). The study area encompasses an area in Illinois within one mile of the 
facility (Figures 3). 
   
The former Savanna Army Depot was officially activated on December 26, 1918. Over the years 
this facility has been used for handling, processing, testing, and storage of munitions and 
explosives; storage of chemicals; and quality assurance testing for ammunition, components, 
missiles, and rockets. In addition, support operations included the renovation and loading of 
bombs and artillery shells for transport; demolition and burning of obsolete ordnance; housing 
of artillery weapons; assembly, disassembly, and storage of munitions; and inspections of 
equipment. Although most of these activities are potential sources of perchlorate 
contamination, the Army sampled groundwater for perchlorate at only two munitions disposal 
areas in 2003: SVAD-009-R-01 Old Burning Grounds, and the SVAD-050 Active Demolition Area 
(Site 50). Perchlorate was detected in one sample (4.9 µg/L) in the Old Burning Ground Area 
and in seven samples (1.2 to 12 µg/L) at Site 50 (SAIC, 2004). 
   
The facility was placed on the NPL in1989, and a three-party federal facility agreement was 
signed by the Department of the Army (the lead agency), the IEPA, and the USEPA. In 1992, 
seventy-three areas of potential concern were identified. Of these, 41 required additional 
investigation. The sites are in various stages of investigation and remediation. Contamination 
has been found in soil, groundwater, surface water and sediment at various areas across the 
former Savanna Army Depot, and some areas may contain unexploded ordnance (USEPA, 
2007b). A Land Use Restriction Map for the facility is in Appendix C. 
 
In 1995, the facility was placed on the BRAC list and all industrial activities ceased when the 
facility officially closed in 2000. During the base closure process, approximately 200 additional 
areas of potential concern were identified. The intent is to transfer the property to the Local 
Redevelopment Authority (for industrial and commercial use), the USFWS (for a wildlife refuge), 
the IDNR, and the U.S. Army Corps of Engineers (USACE) (for recreational uses and dredge 
disposal) (USEPA, 2007b). 
 
A 1999 Public Health Assessment prepared by the Agency for Toxic Substances and Disease 
Registry (ATSDR) listed potential sources of groundwater contamination located throughout the 
site (ATSDR, 1999a). ATSDR found that known groundwater contamination was limited to on-
post shallow aquifers, which were not used for drinking water. Due to limited exposure to 
surface water, it was concluded that surface water was unlikely to pose a public health hazard,  
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Figure 3: Site 2 - Site Location Map & Study Area Map:  Former Savanna Army Depot.  
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and additional sampling was recommended. The Public Health Assessment focused on 
contaminants other than perchlorate. 
 
The site is listed on the USEPA list of “Known or Suspected Perchlorate Manufacturers/ Users in 
the U.S. – as of April 2003” and the lists of “Known Perchlorate Releases in the U.S.” dated 2004 
and 2005 (USEPA, 2003; USEPA, 2004a; USEPA, 2005b). 
 
4.2  Site 2 - Physical Features 
The site is located in a geologic area of the state know as the “Driftless Area”, a region that was 
not covered by late Pleistocene glaciers. The topography to the east of the facility shows very 
sharp relief formed by exposed bedrock valleys and hills. The primary landforms to the south 
and west of the facility consist of oxbow lakes and gently rolling surface topography that 
reflects the impact of historical meandering and flooding by the Mississippi River and its 
tributaries. 
  
The Quaternary unconsolidated deposits overlie bedrock in the streams and the Mississippi 
River floodplain. The unconsolidated stratigraphy consists of clays and silts of the Cahokia 
alluvial formation overlying the reworked eolian Parkland sand. Cahokia alluvial formation (i.e., 
clays, silts, and gravels) is 0 to 400 feet thick. The sands and gravels of the Henry formation lie 
between the Parkland sand and the bedrock floor of the ancient Mississippi Valley (Willman et 
al., 1975). The sands and gravels of the Henry Formation are well-sorted glacial outwash 
deposits that were carried by the Mississippi River during the Wisconsin glacial period. The 
thickness of the Henry formation varies from 0 to 175 feet in correlation with the underlying 
bedrock topography. After the retreat of the glaciers, strong westerly winds swept across the 
sediment-filled valley, picking up the fine sand and depositing it against the eastern bluffs. 
These windblown sands or eolian deposits have since been reworked by the Mississippi River 
and are classified as Parkland sand. The thickness of the Parkland sand varies from 0 to 175 
feet. 
 
The shallow aquifer occurs in the sandy overburden in the central and southern areas of the 
facility, and is mostly unconfined. The top of the water table generally occurs between 0 and 60 
feet below bgs. The direction of groundwater flow in this aquifer is to the southwest toward the 
backwaters of Crooked Slough and the Mississippi River, except in the southern portion of the 
site near the confluence of the Apple and Mississippi Rivers where groundwater flows east 
toward Apple River when the Mississippi River exceeds flood stage. 
   
The exposed bedrock consists of Silurian dolomite lying unconformably over the Ordovician 
Maquoketa shale group. Maquoketa shale overlies the Galena-Platteville dolomite. Average 
depth to bedrock in the northern portion of the facility is 40 feet bgs. Depth to bedrock in the 
south and central portion of the facility ranges between 50 feet and 150 feet bgs. 
  
The Galena-Platteville aquifer is composed of limestone and dolomite and is approximately 250 
to 275 feet thick. It underlies the unconsolidated overburden material at the facility. This 
aquifer is unconfined and is in hydraulic communication in places with the overlying sand and 
gravel aquifer. In northern Jo Daviess County, the Galena aquifer is exposed at the surface and 
46 
 
is recharged directly by rainfall. The St. Peter Sandstone aquifer is below the Galena-Platteville 
aquifer at a depth of approximately 340 to 1,400 feet bgs. The Mount Simon aquifer is 
composed of sandstone and is located approximately 1,200 to 1,900 feet bgs. 
  
The bedrock aquifers have a groundwater ridge in northern Jo Daviess County, from which 
groundwater flows southwest toward the Mississippi River and southeast toward the Apple 
River Valley. Hydrogeologic data collected from the monitoring wells at the Savanna Army 
Depot indicate that groundwater flow direction in the bedrock aquifers is to the southwest 
toward the Mississippi River. 
 
The Mississippi River marks the western boundary of the facility (Figure 3). The Apple River 
meanders from the upland area on the east (Village of Hanover) toward the Mississippi River at 
the southeastern corner of the facility (Figures 3 and 5). The Crooked Slough complex is located 
on the northwestern portion of the facility (Figure 4). Cheek Slough is located near the south 
end of the facility (Figure 5). 
    
4.3  Site 2 - Groundwater and Surface Water Use 
The former Savanna Army Depot and surrounding municipalities utilize groundwater as a 
source of drinking water. Water well records for 41 wells were obtained from ISGS and ISWS. 
Well owners provided records for an additional five wells identified during the site visit, for a 
total of 46 wells listed for Site 2 in Table 2. Four sources of potable groundwater have been 
identified in the vicinity of the facility:  the sand and gravel aquifer and three bedrock aquifers 
(Galena-Platteville, St. Peter Sandstone, and Mt. Simon). 
  
The well records indicated that 13 water wells were finished in the shallow sand and gravel 
aquifer, and 29 wells were finished in the Galena-Platteville bedrock aquifer. The bedrock wells 
are 120 feet to 365 feet deep and are used as a potable source of water. Depth to water ranges 
from 12 feet to 286 feet bgs. 
   
In response to a request for information, the IEPA Bureau of Water provided us with 
information regarding water supply wells in Carroll County. Community water supply well 
#11044, located approximately 1.4 miles east of the facility, was used to provide water to the 
Woodland Valley Mobile Home Park residents. This community water supply well is finished in 
the Galena-Platteville aquifer (330 feet deep) and is inactive. (IEPA, 2007d). 
 
According to well records obtained from the IEPA Groundwater Division, there are four water 
supply wells (1,115 feet to 1,205 feet deep) finished in the St. Peter Sandstone at the facility.  
The only town adjacent to the facility is the Village of Hanover. The Hanover Township water 
supply wells are approximately 2.4 miles east of the facility in Jo Daviess County. These wells 
are finished in the St. Peter Sandstone (1090 feet deep and 1130 feet deep). 
   
The Mt. Simon aquifer is used by the City of Savanna which is located approximately seven miles 
south of the facility. Based on the Source Water Assessment Program fact sheet (IEPA, 2007c), 
the City of Savanna (Facility #0150250) operates four public water supply wells. These wells are 
1300 feet to 1808 feet deep. According to the online UCMR database, three of these water supply  
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Figure 4: Site 2 - Sample Location Map:  Northern Area of Former Savanna Army Depot. 
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Figure 5: Site 2 - Sample Location Map:  Southern Area of Former Savanna Army Depot.  
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wells were sampled twice in 2002. Perchlorate was not detected in the water samples at that 
time. 
   
The Mississippi River is not used as a source of drinking water in the Jo Daviess, Carroll, and 
Whiteside counties. Rock Island County, located approximately 70 river miles south of the site, 
does utilize the Mississippi River as a source of drinking water. 
 
4.4  Site 2 - Field Sampling Activities 
On August 3, 2007, the field sampling team collected seven groundwater samples and two 
surface water samples in the study area. Groundwater samples were collected from seven 
private wells (PW-19906, PW-4177, PW-4195, PW-4239, PW-22716, PW-21736, and PW-2980) 
within the study area. Groundwater sample locations are shown in Figure 4:  
 Three samples (one upgradient - PW-22716, and two downgradient - PW-4195 and PW-
4177) were collected from wells finished in the sand and gravel aquifer. 
 Three samples (two upgradient - PW-21736, and PW-2980 and one downgradient - PW-
19906) were collected from private wells finished in the shallow bedrock Galena-
Platteville aquifer which is unconfined, and in hydraulic communication with the 
overlying aquifer. 
 One sample was collected from a downgradient well of unknown depth (PW-4239). 
 
Samples were not taken from the well at the Woodland Valley Mobile Home Park due to its 
distance from the site and the fact the well is inactive. In addition, no samples were obtained 
from the Hanover Township water supply wells due to the distance from the facility and their 
upgradient location. The City of Savanna wells were also not selected to be sampled because of 
their distance from the site. Furthermore, the Savanna Army Depot and associated backwaters 
are currently closed to the public due to the presence of unexploded ordnance and other 
hazards   Therefore, no groundwater samples were collected from the monitoring well and 
water supply wells at the facility. 
 
Two surface water samples were collected from Apple River. SV-SW01 was collected from a 
bridge on Army Depot Road, and SV-SW02 was collected from a bridge on Whitton Road, as 
shown on Figure 5. SV-SW01 was collected from the Apple River within the Mississippi flood 
plain area. SV-SW02 was collected from the Apple River, upstream of SV-SW01 and at a higher 
elevation relative to the site. We initially proposed to collect a total of five surface water 
samples from the identified surface water bodies (i.e., Mississippi River, Crooked Slough, and 
Apple River) located at and downgradient from the facility. However, as stated above, the 
Savanna Army Depot and associated backwaters are closed to the public so we were not able to 
obtain the three other samples at the facility. 
 
4.5  Site 2 - Results and Conclusions  
Perchlorate was not detected in any of the water samples that we collected from Site 2. Water 
quality field observations and analytical results are listed in Table 3. Laboratory analytical reports 
are in Appendix B. 
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While we did not detect perchlorate in our samples, perchlorate was detected previously in 
both areas sampled by the Army in 2003 (SAIC, 2004), which indicates that a perchlorate 
release did occur at some point at the former Savanna Army Depot. Based on the length of time 
that the Savanna Army Depot was in operation (since 1918) and the types of activities 
conducted at the site, perchlorate releases could have occurred in other areas of the site as 
well. 
       
The facility and the surrounding areas utilize groundwater (from areas outside the facility) as a 
source of drinking water. Therefore, we reviewed the sources (aquifers) in detail to evaluate 
whether there are likely migration pathways from the facility to the drinking water sources. The 
most likely migration pathway is to the shallow sand and gravel aquifer, which flows southwest 
toward the backwaters of Crooked Slough and the Mississippi River except in the southern 
portion of the site where groundwater flows east toward Apple River when the Mississippi 
River exceeds flood stage. Perchlorate could migrate to the shallow unconfined bedrock 
Galena-Platteville aquifer which is in hydraulic communication with the overlying aquifer. There 
is no confining unit between the deep bedrock aquifers and the overlying shallow aquifers. 
Therefore, there is a potential for future migration of perchlorate to the deep and shallow wells 
in the area near the confluence of the Apple and Mississippi Rivers due to seasonal flooding. 
   
Perchlorate was not detected in the private well samples that are representative of the sand 
and gravel aquifer, the Galena-Platteville aquifer, and the surface water that recharges these 
aquifers. Our results indicate that perchlorate has not migrated to the locations where we 
collected samples. No samples were collected from the deep bedrock aquifers because no wells 
were available in the study area. However, since results indicate that the overlying aquifers are 
not contaminated, it is unlikely that the deep aquifers are contaminated.  
 
  
51 
 
5.0  SITES 3A & 3B - Former World and Star Fireworks, Danville Township 
 
5.1  Sites 3A & 3B - Site Descriptions and Study Areas 
The former World Fireworks (Site 3A) and former Star Fireworks (Site 3B) sites are together in 
this section due to their proximity to each other. They were listed as one site (World/Star 
Fireworks in Danville) on the USEPA list of “Known or Suspected Perchlorate Manufacturers/ 
Users in the U.S. – as of April 2003” (USEPA, 2003). Although they are close enough so that 
regional features are the same, they are approximately two miles apart and they were different 
companies in different locations. Therefore, we considered them to be two separate study 
areas. The former World Fireworks Company was located at One West Hegeler Lane, Hegeler, 
and the former Star Fireworks property was located at 403 East 14th Street, Danville, Illinois 
(Figure 6). Parts of the Village of Tilton are within the boundaries of the study areas. The study 
areas encompass the areas within one mile of each site. Both sites are in Vermilion County. 
 
5.1.1  Site 3A - Former World Fireworks/Hegeler Zinc Site 
The land surrounding the site consists of rural areas and farmland on the north, west, and 
south. Tilton is located approximately one mile north of the facility. The 100-acre Hegeler Zinc 
Superfund Site was a zinc smelting facility from 1906 until approximately 1954. The World 
Fireworks Display Company used the Hegeler Zinc property from approximately 1956 until 
approximately 1993, after Hegeler ceased operations. It utilized temporary buildings (small 
wooden huts) along with inoperable tractor-trailers located mostly in the northern half of the 
property to manufacture and store fireworks until it ceased operations in approximately 1993. 
The IEPA conducted investigations at the property in 2001 and 2002. In 2005, the site was listed 
as a NPL site (i.e., Superfund) due to contaminants of concern associated with the former zinc 
smelting facility (USEPA, 2009c). 
 
In 2006, as part of the remedial investigation field activities, two sediment samples, 12 surface 
water samples, and eight groundwater samples (from monitoring wells) were collected and 
analyzed for perchlorate. The results are described below. (USEPA, 2006a). 
 
Sediment 
Perchlorate concentrations in sediment did not exceed detection limits. The detection limits for 
the sediment samples ranged from 6.3 to 29 µg/Kg. 
   
Surface water 
Onsite and offsite surface water samples were collected from waterways that flow across the 
site and drain into a tributary of Grape Creek located approximately 0.8 miles to the north. 
Perchlorate concentrations in ten of the 12 surface water samples did not exceed the site-
specific screening level of 25 µg/L. Perchlorate concentrations were detected in two surface 
water samples at 1 g/L and 0.63 g/L.  
 
Groundwater 
Perchlorate was detected in two groundwater samples at concentrations of 19 and 2.7 g/L. 
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Figure 6: Sites 3A & 3B - Site Locations, Study Areas & Sample Location Map:  Former World Fireworks & Former Star Fireworks.  
53 
 
5.1.2  Site 3B - Former Star Fireworks Site 
We originally assumed that the former World/Star Fireworks was one site because it was listed 
as one site on the USEPA list. After reviewing available information, we determined that the 
former Star Fireworks property (Site 3B) is located approximately 1.9 miles north of Site 3A (see 
Figures 6 and 7) at 403 East 14th Street, Danville, Illinois, and that it manufactured fireworks, 
fog signals, rain rockets, flares, pyrotechnics and pyrotechnic materials for theater or television 
(Powell v. Star, 1987; MacRae's Blue Book, 2008). The company is no longer located at this 
address. 
   
5.2  Sites 3A & 3B - Physical Features 
Vermilion County lies within the glaciated region of eastern Illinois. Most of the glacial deposits 
in Vermilion County consist of clay-rich till, except in limited areas where paleo-channels are 
filled with outwash deposits of sand and gravel. Danville Buried Valley and Mahomet Buried 
Valley transect the northwest portion of the county. These buried valleys have large sequences 
of sand and gravel deposits, which support great quantities of groundwater for east-central 
Illinois (Piskin, 1975). 
 
The former World Fireworks study area is located within an intermorainal till plain, which for 
this area consists of low topographic relief, ranging from approximately 645 to 660 feet above 
mean sea level. Surface topography has been modified by past industrial activities, mining, 
storage of slag, creation of several drying beds/settling ponds and the presence of foundry 
dumps. 
 
The topographic relief within the former Star Fireworks study area ranges from approximately 
550 to 650 feet above mean sea level. Historical industrial activities and coal mining have 
modified the surface topography in the study area. 
 
Based on well logs near the Hegeler Zinc site, approximately 50 to 100 feet of relatively 
impermeable silty clay and clay till deposits interbedded with layers of clayey sand and gravel 
overlie gray shale bedrock. According to well logs near the former Star Fireworks site, 
approximately 10 to 50 feet of relatively impermeable silty clay and clay till deposits 
interbedded with layers of clayey sand and gravel overlie gray shale bedrock. 
  
A shallow groundwater aquifer is contained in the glacial drift deposits. The water bearing units 
are comprised of sand and gravel lenses or glaciofluvial outwash deposits within and beneath 
the low-permeability clay units. These sand and gravel lenses are generally small and 
discontinuous; however, buried outwash deposits are laterally extensive. Based on historical 
subsurface investigations at the Hegeler Zinc site and the surface topography, the general 
groundwater flow direction is to the northeast. 
   
The bedrock geology in the study area is a Pennsylvanian-aged system characterized by more 
than 500 distinguishable clay, siltstone, coal, limestone, shale, and sandstone units. These 
distinguishable and alternating rock types are formed as a result of changing depositional 
environment. The uppermost bedrock series in the study area is classified as the Pennsylvanian 
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Carbondale Formation. Gray shales are the most abundant type of rocks in the Carbondale 
Formation, which contains the principal economic coals in Illinois (Willman et al., 1975). 
 
The study area is located within the Wabash Drainage Basin of the Vermilion River. The North, 
Middle, and Salt Forks make up the major tributaries to the Vermilion River, and they converge 
with the Vermilion in Danville. From the point of convergence, the Vermilion River flows 
approximately 15 miles southeast until its confluence with the Wabash River. Stony Creek and 
Grape Creek are minor tributaries that affect local drainage. The Middle Fork of the Vermilion 
River is designated a National Scenic River and is used for recreational purposes. 
 
Lake Vermilion was created in 1925 when a dam was built on the North Fork of the Vermilion 
River. Lake Vermilion is located approximately 4.5 miles north of the former Star Fireworks site, 
and approximately 6.5 miles north of the Hegeler site. As shown on Figure 7, waterways within 
the study area drain into Grape Creek. Grape Creek flows through Tilton and joins the Vermilion 
River. The north branch of Grape Creek is located approximately 0.8 miles north of the Hegeler 
Zinc property (Site 3A). Lake Herschel is located directly south of Site 3B. 
  
5.3  Sites 3A & 3B - Groundwater and Surface Water Use 
Well records obtained from ISGS, ISWS, and the Vermilion County Health Department note that 
there are a total of 18 wells listed for Sites 3A & 3B, as shown in Table 2. Well depths range 
from 12 feet to 300 feet. Interviews with residents in the study area indicated that most wells 
listed in the ISGS and ISWS databases are no longer in operation; however, at least one 
residence has a well that was installed prior to 1989 and is used for irrigation and a swimming 
pool. The Vermilion County Health Department representative, Mike Hannan (personal 
communication, June 26 and 27,  2008), indicated that Aqua Illinois Water Company provides 
water to residents in the study area and surrounding communities (i.e., Danville, South Danville, 
Tilton, Hegeler, and unincorporated portions of Vermilion County), using Lake Vermilion as the 
source of water.  
   
5.4  Sites 3A & 3B - Field Sampling Activities 
On April 7, 2008, we collected seven surface water samples from the surface water bodies in 
the study areas. Five samples were collected from Grape Creek and its tributary (DV-Grape 
Creek-SW01, SW02, SW03, SW04, and SW05), one sample was collected from Herschel Lake 
(DV-Herschel Lake-SW06), and one sample was collected from the Vermilion River (DV-
Vermilion R-SW07). SW03 was upstream of Site 3A. SW02 was at Site 3A. SW01, SW04 and 
SW05 were downstream of Site 3A. SW06 was near Site 3B. SW07 was downstream of Lake 
Vermilion and downgradient of the sites. 
 
No groundwater samples were collected because we did not identify an operating well. 
Samples were not collected from the drinking water source for the study areas (Lake Vermilion) 
due to the distance to the lake (approximately 4.5 miles north of Site 3B and 6.5 miles north of 
Site 3A) and the upgradient location. Sample locations are shown on Figures 6 and 7. Water 
quality field observations and analytical results are in Table 3. Laboratory analytical reports are 
in Appendix B.  
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Figure 7: Site 3B - Site Location, Study Area & Sample Location Map:  Former Star Fireworks.  
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5.5  Sites 3A & 3B - Results and Conclusions 
Perchlorate was not detected in any of the water samples that we collected from Sites 3A & 3B. 
However, as noted earlier, in a 2006 Superfund investigation of the Hegeler Zinc site (which 
includes the area of the former World Fireworks operations) (USEPA, 2006a), perchlorate was 
found in two samples from the shallow sand and gravel aquifer and from two surface water 
samples, which indicates  a possible perchlorate release at Site 3A. The extent of perchlorate 
contamination in groundwater in the northwest part of the site was not defined to the west or 
to the north. Due to the similar type of activities at Site 3B, the former Star Fireworks facility 
(manufacturing of fireworks), a perchlorate release could have occurred at this site also. But a 
review of USEPA and IEPA information gives no indication of a perchlorate release at that 
facility. 
 
While Lake Vermilion is the current source of drinking water for residents of the study areas of 
Sites 3A & 3B, it is located upgradient and approximately 4.5 miles north of the former Star 
Fireworks site and 6.5 miles north of the former World Fireworks site and, therefore, we 
concluded that the current public water supply is not at risk of perchlorate contamination from 
these former manufacturing plants. 
 
Historically, private water wells were finished in the shallow sand and gravel aquifer in the 
study area. However, most residents are now connected to the municipal water supply. The 
database lists some wells in the study areas, and there are no groundwater ordinances 
restricting groundwater use. Wells being used within the study areas, if any, may be at risk of 
perchlorate contamination. We did not detect perchlorate in surface water samples collected in 
and near the study areas which indicates that perchlorate has not migrated to these sample 
locations. 
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6.0 SITE 4 - Propellex Corp., Edwardsville 
 
6.1  Site 4 - Site Description and Study Area 
Propellex Corporation is located at 5071 Springfield Drive, Edwardsville, Madison County, 
Illinois (Figure 8). Surrounding towns and municipalities include Bethalto to the north, Wood 
River, Roxana, East Alton, and Alton to the west. The study area encompassed an area within 
one mile of the facility.  
  
According to the Essex Industries web site, Propellex manufactures custom-engineered 
Pyrotechnic and Electro-Mechanical devices for all branches of the military. On their 760-acre 
manufacturing campus, Propellex also produces Countermeasure Dispensing and Decoy 
Imaging Systems, Gun Primer Systems, Time delays, Signal Flares, miniature and immensely 
powerful Impulse Cartridge Actuated Devices, Guillotine Cutters, and other high energy 
components for aircraft ejection seat systems. (Essex Industries, 2007)  . As shown on aerial 
photos, the current manufacturing campus extends west to Burroughs Branch.  
 
Propellex Corp. is listed on the USEPA list of “Known or Suspected Perchlorate 
Manufacturers/Users in the U.S. – as of April 2003” (USEPA, 2003). According to the UCMR 
database, the City of Edwardsville community water supply wells (UCMR Facility #16668, or 
PWSID #1190250) were sampled twice in 2003. Perchlorate was not detected in these two 
samples (USEPA, 2007a). 
   
6.2  Site 4 - Physical Features 
The topographic relief within the study area ranges from approximately 450 to 530 feet above 
mean sea level. The study area encompasses a relatively flat topography with a slight gradient 
towards Cahokia Creek to the east and its tributary, Burroughs Branch, to the west.  
The study area is located within an Illinoian ground moraine region (Willman et al., 1967). 
During the last regional glaciation, the area received glacial meltwater from the north that 
resulted in deposition of glacial outwash material in the Mississippi Valley. Outwash deposits 
consist of silt, sand, and gravel. 
 
A shallow aquifer is contained in the glacial drift deposits. The water bearing units are 
comprised of sand and gravel lenses or glaciofluvial outwash deposits within and beneath the 
low-permeability clay units. These sand and gravel lenses are generally small and 
discontinuous; however, buried outwash deposits are laterally extensive. Pennsylvanian 
sandstone and limestone bedrocks underlie the glacial drift deposits. 
 
Based on well records, approximately 50 to 150 feet of relatively impermeable silty clay and 
clay till deposits interbedded with layers of clayey sand and gravel overlie gray shale and 
limestone bedrock. Alternating layers of gray shale and limestone were encountered at 
approximately 54 feet bgs in the southern portion of study area. However, in the central 
section of the study area, limestone bedrock was encountered at 157 feet underlying glacial till 
deposits.  
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Figure 8: Site 4 - Site Location, Study Area & Sample Location Map:  Propellex Corp.  
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Based on information included in the well records, depth to water levels range from 13 feet to 
35 feet bgs and it appears that the general groundwater flow direction is influenced by the 
Cahokia Creek to the east and the Burrough Branch on the west along the Route 159 divide.  
 The bedrock geology in the study area consists of Modesto and Carbondale Formations of the 
Pennsylvanian System. These formations are characterized by more than 500 distinguishable 
clay, siltstone, coal, limestone, shale, and sandstone units. The Modesto Formation is 
approximately 200 feet thick. It consists of sediments similar to the underlying Carbondale 
Formation, but the coals are thinner, the limestones are generally thicker and less argillaceous, 
and several red claystones and shales are associated with the open-marine limestone. Gray 
shales in this formation are particularly thick and constitute by far the greater part of the 
formation (Willman et al., 1975). 
 
The study area is located within the Cahokia Creek watershed. Cahokia Creek is approximately 
0.6 miles east of the facility. Burroughs Branch is immediately west of the facility. According to 
the topographic map, Burroughs Branch flows south and Cahokia Creek flows southwest. 
Burroughs Branch flows into Cahokia Creek approximately one mile south of the facility. 
Cahokia Creek continues to flow west out of the study area toward the Mississippi River. Four 
ponds are southwest and one pond is northeast of Springfield Drive as shown on the 
topographic map. 
 
6.3  Site 4 - Groundwater Use 
Water well records were obtained from ISGS, ISWS, Madison County Health Department, and 
residents along Springfield Drive, Sworm Lane, Roman Hills Road, and Timbermill Lane. Most of 
the residents in the study area are connected to the city water supply. However, some 
residents may still have a well according to the Madison County Health Department 
representative, Mike Hungerford (personal communication, July 31, 2007). We could not 
compile a complete list of the residents in the study area who are still using wells due to the 
inaccuracy of the databases.  
  
Well records indicate there are 34 wells within the study area, as shown in Table 2. However, 
most residents indicated that they had either abandoned their well, had no well, or their well 
was dry. Two operating private wells were identified. These residents use their wells to water 
their lawn and garden and/or fill their swimming pools. These two wells are 40 feet deep and 
are finished in the shallow aquifer. Depth to water in one of the wells is 25 feet bgs and the 
water level for the other well is not known. 
    
The City of Edwardsville uses eight active community water supply wells according to the 2007 
IEPA Source Water Assessment Program Fact Sheet (IEPA, 2007c) and the Madison County 
Health Department. Surrounding communities (including Meridian Village, Glen Carbon, North 
East Central Public Water District, and Southern Illinois University-Edwardsville) obtain water 
from the City of Edwardsville. The Edwardsville well field is located approximately 4.5 miles 
southwest of the study area on the other side of Cahokia Creek. These wells are finished in the 
shallow sand and gravel aquifer at depths ranging from 112 feet to 117 feet bgs. 
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On December 4, 2002, the City of Edwardsville issued Groundwater Ordinance #5417-12-02 to 
prohibit the use of groundwater for drinking purposes for a limited area within the City of 
Edwardsville. This groundwater ordinance is limited to certain parcels as specified in the 
ordinance and does not include the study area.  
   
6.4  Site 4 - Field Sampling Activities 
On October 5 and 6, 2007, we collected one surface water sample (EV-SW01) from the bridge 
on Route 159 over Cahokia Creek and two groundwater samples (PW-23918 and PW-25975) 
from private wells finished in the sand and gravel aquifer. The wells were at approximately the 
same elevation as the site. No groundwater sample was collected from the bedrock aquifer 
because we did not get access to the only bedrock well in the study area. 
 
No samples were collected from Burroughs Branch because it was dry. The only public access to 
Burroughs Branch was upstream of the facility, or over one mile downstream. The water in 
Cahokia Creek had minimal to no flow because the rainfall was below average in October 2007 
and the preceding four months. Sampling at different times was not conducted due to project 
budget constraints. There was no public access to the ponds in the study area. Sample locations 
are shown on Figure 8.  
 
6.5  Site 4 - Results and Conclusions  
Perchlorate was not detected in any of the water samples that we collected from Site 4. Water 
quality field observations and analytical results are in Table 3. Laboratory analytical reports are 
in Appendix B. 
   
If a perchlorate release occurred at the Propellex Corporation facility, the most likely 
perchlorate migration pathway would be to the unconfined sand and gravel aquifer, to 
Burroughs Branch, or to the pond south of the facility. It could also migrate south to Cahokia 
Creek. Based on subsurface geology, the potential for migration to the bedrock aquifer is 
minimal. 
 
The water supplies for most residents in the study area are not currently at risk for perchlorate 
contamination from a release from the Propellex facility because most of the residences are 
connected to the public water supply which obtains water from the Edwardsville well field 
which is located approximately 4.5 miles southwest of the study area on the other side of 
Cahokia Creek. According to the perchlorate analytical results collected for the UCMR program 
in 2003, no perchlorate was detected in the City of Edwardsville public water supply. 
 
If a perchlorate release did occur, it could migrate to some private wells that are located near 
and downgradient of the facility. No well is listed at the Propellex Corporation facility address in 
the well records. Although perchlorate was not detected in the surface water and groundwater 
samples that we collected, in the event of a release, there is a potential for future migration of 
perchlorate to the sand and gravel aquifer and/or to surface water in the study area.  
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7.0  SITE 5 - Rock Island Arsenal, Rock Island County 
 
7.1  Site 5 - Site Description and Study Area 
Rock Island Arsenal (RIA) is an active U.S. Army facility located on a 946.3-acre island in the 
Mississippi River (Figure 9). The island is approximately three miles long and ¾ mile wide bound 
on the north by the Mississippi River, and the south by a channel of the Mississippi River called 
the Sylvan Slough and Moline Pool. Arsenal Island is divided into three separately owned areas: 
Rock Island Arsenal, 866.5 acres; USACE, 9.5 acres; and the Veterans Administration, 70.3 acres 
(National Cemetery, 67.3 acres; and a Confederate Cemetery, 3 acres). The Arsenal's grounds 
and facilities include 2.1 million square feet of manufacturing space; 3.8 million square feet of 
storage space; and 2 million square feet of administration space (DoA, 2009). The study area 
encompasses an area in Illinois within one mile of Arsenal Island in Rock Island County (Figure 
9a). 
   
The Rock Island Arsenal provides manufacturing, logistics, and base support services for the 
Armed Forces. It is the largest government-owned weapons manufacturing arsenal in the 
Western world. Therefore, potential perchlorate sources are associated with the 
manufacturing, storage, and disposal of perchlorate-containing materials (e.g., munitions, 
rockets, missiles, and explosives). The 1979 installation assessment of RIA identified 29 sites of 
environmental concern, including landfills, storage tanks, a quarry, a training area, storage 
areas, and burial sites. Several investigations and removal actions were undertaken, and the list 
has been narrowed down to three open actions (the quarry site, the plume from an 
underground tank removal south of Building 250, and the Old Landfill site in the south central 
part of RIA) (DoA, 2009).  
  
According to a 2009 groundwater monitoring well inventory, there are 131 viable monitoring 
wells on RIA. The wells are associated with the landfills, the underground storage tank areas, 
the quarry, Building 64 closure, and background areas. The contaminants of concern include 
volatiles, semi-volatiles, metals, pesticides, petroleum, oil, lubricants, and PCBs. After the major 
Mississippi River flood in 1993, all of the monitoring wells were sampled and the results 
identified an increased potential for offsite contamination. Deep wells were installed and 
sampled in 2005 as part of an investigation of the Old Landfill. The sample results identified the 
presence of contamination in the Silurian Aquifer; however, the connection between the 
contamination and the Old Landfill could not be determined. An investigation of the Silurian 
Aquifer had been planned for fiscal year 2009 to delineate the contamination (DoA, 2009). 
However, according to Charles Swynenberg, the RIA environmental coordinator (personal 
communication, December 3, 2009), the monitoring wells had not been sampled for 
approximately two years. He also indicated that when sampling resumes, perchlorate will be 
added to the list of analytes in accordance with the DoD Perchlorate Release Management 
Policy (DoD, 2009b). 
 
A Military Missions Response Program summary lists one site, a former 6.36 acre firing range on 
the east edge of the island, with the following contaminants of concern:  metals, munitions and 
explosives of concern, and munitions constituents. No off-post contamination was identified. 
The cleanup exit strategy includes removal of sand/soil from within and around bunkers and 
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throughout the test range area; screening for unexploded ordnance; offsite disposal; and 
decontamination of the interior walls of two bunkers via power washing. If some residual 
metals remain in soil after the removal action, a site-specific land use control implementation 
plan will be incorporated into the installation Land Use Control Memorandum of Agreement 
(LUC MOA) between the IEPA and the Army, and it will be incorporated in the installation 
Master Plan (DoA, 2009).  
 
Rock Island Arsenal has a general National Pollutant Discharge Elimination System permit for 
storm water. The U.S. Army tested wastewater samples from Buildings 204 and 212 for 
perchlorate three times per quarter under this permit. Perchlorate was not detected in any of 
samples above the 0.1 µg/L detection limit (DoD, 2004). 
 
The Iowa cities of Davenport and Bettendorf are located immediately north across the 
Mississippi River. The Illinois cities of Rock Island and Moline are located immediately south of 
Rock Island Arsenal and separated by a channel of the Mississippi River called the Sylvan Slough 
and the Moline Pool. 
 
The site is listed on the USEPA list of “Known Perchlorate Releases in the U.S.” dated 2005 
(USEPA, 2005b). The City of Rock Island water supply was sampled and analyzed for perchlorate 
four times in 2003 under the UCMR program and a perchlorate concentration of 8.3 µg/L was 
detected in one of the four samples (USEPA, 2007a). 
 
7.2  Site 5 - Physical Features 
Rock Island County is located in the northwestern part of Illinois. The Mississippi River runs 
along the western and northern boundary of the County. The topography of Rock Island County 
consists of upland plains of gently rolling hills formed during the glaciation; and broad flood 
plains and highly dissected valley sides that were carved by subsequent stream erosion. Surface 
elevations of the upland plains range from 700 feet to 800 feet. The flood plains are mainly 
located along the Mississippi River, Rock River, and the Meredosia bottom lands. Surface 
elevations of flood plains range from 550 feet at the southwestern end of the county to 610 
feet in the northern part. 
 
Rock Island County lies within the glaciated region of northwestern Illinois. During the last 
regional glaciation, the area was not covered by ice; however, it received glacial meltwater 
from the north that resulted in deposition of glacial outwash material in the Mississippi Valley. 
Outwash deposits consist of silt, sand, and gravel. The Quaternary deposits consist of 
unconsolidated glacial deposits, loess, and alluvium deposits.  
 
The study area is located within an Illinoian ground moraine region (Willman et al., 1967). 
Water well records obtained from the ISGS and ISWS indicate that approximately 11 to 40 feet 
of sand and gravel glacial drift deposit overlie bedrock in the study area. Bedrock consists of 
Maquoketa shale, Galena limestone, St. Peters sandstone followed by Knox limestone to 
approximately 1,300 feet below surface. As indicated in Section 7.3, a Rock Island Arsenal well 
is finished in bedrock.  
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Under natural conditions, deep aquifers in the area are recharged from the topographically high 
areas on the north, and the groundwater flow direction would follow the regional bedrock 
structure toward the south-southeast with some convergence of flow toward the main 
drainage areas (Brueckmann and Bergstrom, 1968). However, as indicated in Section 7.1, the 
bedrock aquifer at the RIA has been impacted; therefore, the RIA could be considered a 
recharge area for the deep bedrock. 
 
7.3  Site 5 - Groundwater and Surface Water Use  
ISGS and ISWS well records are available for 33 water wells in the study area, as shown in Table 
2. However, we confirmed that most of the wells are no longer in operation because the 
residences were connected to a municipal water supply system. According to Charles 
Swynenberg, the RIA Environmental Coordinator (personal communication, December 3, 2009), 
four of the five water supply wells at the Rock Island Arsenal have been abandoned as part of 
the RCRA closure activities. The only active water supply well at the Rock Island Arsenal (ISGS# 
22969) is located in the Historic Colonel Davenport site (Building 346). It is finished in limestone 
bedrock to a depth of 150 feet, and it is not used for drinking purposes. 
  
The Mississippi River serves as the primary source of water for the Rock Island Arsenal, City of 
Rock Island, Moline, and East Moline. The City of Rock Island has four groundwater ordinances 
prohibiting the use of groundwater for drinking purposes for limited areas within the city limits. 
The areas specified in each ordinance are located within the study area. The Cities of Moline 
and East Moline each have a groundwater ordinance that prohibits the use of groundwater as a 
potable water supply within their corporate limits.  
 
According to the November 15, 2002 Source Water Assessment Program Fact Sheet (IEPA, 
2007c), the Rock Island Arsenal (IEPA Facility #1615387) is supplied by the Rock Island Arsenal 
community water supply. Rock Island Arsenal draws water from the Mississippi River through 
one intake (IEPA #31946) and the raw water is processed in the Rock Island Arsenal’s water 
treatment facility. The potable water treatment plant was modified in 1995 to allow the use of 
chlorine and ammonia as disinfectant, and it has been in compliance since its inception (DoA, 
2009). 
 
Drinking water for the City of Rock Island (IEPA Facility #1610650) is supplied by the City of Rock 
Island community water supply. The City of Rock Island draws water from the Mississippi River 
through one intake (IEPA #31948). Lake View Estates, Milan, and the City of Moline purchase 
water from the City of Rock Island. 
 
The City of Moline (IEPA Facility #1610450) is supplied by the Moline community water supply, 
which draws water from the Mississippi River through one intake (IEPA#31943). Facilities 
purchasing water from Moline include Clover Leaf Village Mobile Home Park (Facility 
#1610160). In addition, Moline is interconnected with the Cities of East Moline (Figure 9b) and 
Rock Island to allow for mutual aid in the event of a water supply emergency. 
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Figure 9a: Site 5 - Site Location, Study Area & Sample Location Map:  RIA Area. 
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Figure 9b: Site 5 - Site Location, Study Area & Sample Location Map:  East of RIA.  
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The City of East Moline (IEPA Facility #1610250) is supplied by the East Moline community 
water supply, which draws water from the Mississippi River through one surface water intake 
(IEPA#31934). Hampton (IEPA Facility #1610300) purchases water from the City of East Moline. 
East Moline is interconnected with the City of Moline and the City of Silvis.  
 
7.4  Site 5 - Field Sampling Activities 
On November 7 and 13, 2007, eight surface water and one groundwater sample were collected 
and analyzed for perchlorate:   
 One groundwater sample was collected from the water supply well (ISGS #22969) in the 
Historic Colonel Davenport site (Building 346) at the Rock Island Arsenal. This well is 
finished in limestone bedrock to a depth of 150 feet.  
 Surface water samples were collected from the intake points for the City of East Moline, 
City of Moline, City of Rock Island, and the Rock Island Arsenal Water Treatment and 
Filtration Plants. Two samples, one representative of water quality prior to treatment 
and one after treatment, were collected from each intake point. The City of East Moline 
is located upstream of the site; the other locations are adjacent to or downstream of the 
site. 
 
As part of our access agreement with the DoD and in compliance with the DoD’s sampling and 
analysis procedures for perchlorates, duplicate sets of samples were collected from the Rock 
Island Arsenal water treatment plant’s surface water intake point and the groundwater supply 
well at Building 346, in case we needed to conduct further analyses if perchlorate was detected. 
Sample locations are shown on Figures 9a and 9b.  
 
7.5  Site 5 - Results and Conclusions 
None of the water samples that we collected from Site 5 had detectable perchlorate 
concentrations. Water quality field observations and analytical results are in Table 3. 
Laboratory analytical reports are in Appendix B. Analysis of the second set of samples from the 
RIA treatment plant was not necessary since the perchlorate concentrations did not exceed the 
quantitation limit of 2 µg/L. 
 
Since monitoring well samples from the site were not analyzed for perchlorate in the past, it is 
not known if a perchlorate release to the sand and gravel aquifer occurred. Perchlorate will be 
added to the list of analytes in future sampling events in accordance with recent DoD guidance. 
There are no monitoring wells near the former firing range. 
 
Samples from the sources of drinking water for the communities in the Site 5 study area (i.e., 
Rock Island Arsenal, City of Rock Island, Moline, and East Moline) that we collected (showing no 
perchlorate) indicate that municipal water supplies for the Site 5 study area are not currently at 
risk for perchlorate contamination.  
 
As part of the UCMR program, the City of Rock Island water supply was sampled and analyzed 
for perchlorate four times in 2003 (USEPA, 2007a). A perchlorate concentration of 8.3 µg/L was 
detected in one sample collected in September 2003, but it was not detected in the other three 
UCMR samples or in the City of Rock Island water supply sample collected for this study. The 
67 
 
reason why perchlorate was detected in one sample cannot be determined from this limited 
data. The UCMR online database noted that the City of East Moline water supply was sampled 
and analyzed for perchlorate four times in 2003, and perchlorate was not detected. 
 
Well records show there are private wells that are finished in shallow and deep aquifers. Well 
survey results note that a number of private wells have been abandoned and that most of the 
residents are connected to the City of Rock Island water supply. Due to incomplete well 
records, we were not able to compile a complete list of active private wells in the study area. 
Future use of groundwater cannot be ruled out because the City of Rock Island ordinances 
prohibiting groundwater usage only encompass a small portion of the study area.  
 
The U.S. Army tested wastewater samples from two Rock Island Arsenal buildings for 
perchlorate under a general National Pollutant Discharge Elimination System permit, and 
perchlorate was not detected above the 0.1 µg/L detection limit (DoD, 2009a). These results 
indicate that perchlorate was not released to the storm water system at those locations.  
 
 
 
   
 
  
68 
 
  
69 
 
8.0  SITE 6 - Former Illinois Ordnance Plant/CONWR, Williamson County 
 
8.1  Site 6 - Site Description and Study Area 
The former Illinois Ordnance Plant (approximately 22,000 acres) was located in what is now the 
Crab Orchard National Wildlife Refuge (CONWR) near the center of the southern tip of Illinois in 
Williamson County (Figures 10a and 10b). CONWR consists of approximately 43,500 acres used 
as a wildlife refuge as well as for recreational, agricultural, and industrial purposes. Currently, 
the USFWS, a bureau in the Department of Interior (DOI), manages CONWR. Cities in the 
vicinity of CONWR include Marion to the east, Carterville and Herrin to the north, and 
Carbondale to the west. (USEPA, 2006b.)  The study area encompasses the former Illinois 
Ordnance Plant and an area within one mile (Figure 10a, Figure 10b, and Appendix D). 
 
During the 1940s, the DoD’s predecessor manufactured bombs, land mines, and explosives at 
the former Illinois Ordnance Plant, which employed over 5,000 people and included 536 
buildings. After the property was transferred to DOI, the former wartime industrial buildings 
continued to be leased to industrial tenants to manufacture munitions, explosives and other 
items. The tenants disposed of their wastes at several areas within the refuge. In the 1970s, 
DOI, USEPA, and IEPA conducted site investigations and the site was included on the NPL in 
1987. (USEPA, 2006b.)  The superfund site is also known as the CONWR Superfund Site, Crab 
Orchard Site, or the Sangamo Electric Dump/CONWR site. 
 
Affected areas within CONWR are divided into the following operable units:  PCB Areas, Metals 
Area, Explosives/Munitions Manufacturing Areas (EMMA), Miscellaneous Areas, Water Towers, 
Additional and Uncharacterized Sites (AUS), and Lake Monitoring. The locations of the operable 
units are shown on maps in Appendix D from the USFWS web site (USFWS, 2007; ATSDR, 
1999b). The Department of the Army is the lead agency for the EMMA operable unit and the 
DOI is the lead agency for the others. The EMMA operable unit consists of five sites where 
munitions were stored and disposed of in the past. These sites are grouped into three discrete 
areas: ten sites are located in the Crab Orchard Cemetery area; four sites are in the Crab 
Orchard Plant area; and one site is in the explosives storage bunker area (see Appendix D). The 
Crab Orchard Cemetery Area and the Crab Orchard Plant area are closed to the public. The 
Environmental Land Use Control Plan identifies restrictions for the former Illinois Ordnance 
Plant (USFWS, 2007). Historically, the sites in the Crab Orchard Cemetery area were used for 
testing and disposal of ordnance and the sites in the Crab Orchard Plant area were used for 
manufacturing of ordnance (Environmental Science & Engineering, Inc., 1996). Due to historical 
use of the sites in the Crab Orchard Cemetery and the Crab Orchard Plant, groundwater quality 
is being monitored in these areas. Perchlorate was used, stored, or a waste product in several 
of the AUS sites (USFWS, 2003; USEPA, 2006b). 
 
The site is listed on the USEPA list of “Known or Suspected Perchlorate Manufacturers/ Users in 
the U.S. – as of April 2003” (USEPA, 2003) and the lists of “Known Perchlorate Releases in the 
U.S.” dated 2004 and 2005 (USEPA, 2004a; USEPA, 2005b). According to the lists, a 
groundwater concentration of 1,200 µg/L was detected at the site, and the initial detection 
date was April 2000. That concentration was detected in a sample collected in AUS 2P during 
the Preliminary Assessment/Site Investigation (New Fields, L.L.C. et al., 2006). 
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Based on information obtained from Leanne Moore of the USFWS (personal communication, 
January 17, 2008), the USFWS has been implementing a groundwater monitoring program at 
CONWR, and the groundwater samples are analyzed for perchlorate. A total of 280 
groundwater samples and 257 surface water samples were collected in 2006 and 2007. 
Perchlorate concentrations ranged from 0.093 to 100,000 µg/L in the groundwater samples and 
0.093 to 13 µg/L in the surface water samples. Perchlorate concentrations exceeded 2 µg/L in 
37 groundwater samples and three surface water samples.  
 
8.2  Site 6 - Physical Features 
Surface topography is relatively uniform with flat to moderately sloping and the surface 
elevation ranges from 420 feet to 455 feet above mean sea level in the study area. Based on 
the Geologic Map of Illinois, Williamson County is located on the southwestern edge of the 
Illinois Basin. Pennsylvanian-age bedrock underlies the Williamson County. In general, the 
bedrock dips toward the north and east pointing to the center of the basin in the study area 
(Willman et al., 1967).  
 
Based on well logs obtained from ISGS and ISWS, 22 to 100 feet of unconsolidated glacial drift 
overlies bedrock in the study area. Bedrock consists of interbedded shales, sandstones, and 
limestones. The majority of the wells were finished in the Pennsylvanian sandstone at a depth 
ranging from 130 feet to 702 feet bgs. Depth to water ranged from 14 feet to 85 feet bgs.  
The well records show that there are two types of aquifers in the study area: the shallow glacial 
till aquifer and the Pennsylvanian bedrock aquifer. The depth to the shallow glacial till aquifer 
ranges from 18 to 20 feet bgs. The groundwater flow in the shallow aquifer is generally 
northward (Environmental Science & Engineering, Inc., 1996). 
 
The study area is underlain by Recent and Quaternary unconsolidated deposits ranging from 30 
to 100 feet thick. The unconsolidated deposits consist of approximately 25 feet of silty clay and 
clayey silt loess overlying clayey sand and silty sand glacial outwash deposits (RMT, 2000). 
Pennsylvanian rocks underlie the unconsolidated deposits. The bedrock at the Crab Orchard 
Cemetery sites consists of interbedded shales, sandstones, and limestones of the Carbondale 
Formation and interbedded shales and sandstones of the Pottsville Formation underlie the Crab 
Orchard Plant sites (Environmental Science & Engineering, Inc., 1996). The Carbondale 
Formation is approximately 275 to 350 feet thick and lies conformably on top of Pottsville 
Formation. The uppermost member of the Pottsville Formation is the Makanda Sandstone. The 
Makanda Sandstone is approximately 300 feet thick and contains some coal beds (RMT, 2000). 
The Mississippi River is approximately 20 miles to the west of CONWR and the Ohio River is 
approximately 25 miles to the south of CONWR. Crab Orchard Lake (a man-made reservoir) is 
the largest surface water feature in the study area. Grassy Creek, Sugar Creek and Wolf Creek 
are on the southern portion of the study area, Crab Orchard Creek is on the east, Pigeon Creek 
is on the north, and Marion Reservoir is to the southeast (Figure 11). The study area also 
includes numerous unnamed small ponds and drainage pools. 
 
8.3  Site 6 - Groundwater and Surface Water Use  
Mr. Bill Johnson, the City of Marion Water Plant Manager, indicated that the City of Marion 
(IEPA Facility #1990550) obtains its water from the Marion Reservoir (IEPA #71851), and that  
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Figure 10a: Site 6 - Site Location & Study Area Map:  Northern Area of CONWR. 
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Figure 10b: Site 6 - Site Location & Study Area Map:  Southern Area of CONWR. 
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Figure 11: Site 6 - Sample Location Map:  Former Illinois Ordnance Plant/CONWR.  
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the Herrin New Reservoir (IEPA #01355) is no longer in use (personal communication, January  
22, 2008). The Source Water Assessment Program Fact sheet (IEPA, 2007c) notes that the City 
of Marion has used Crab Orchard Lake as a backup supply during dry periods. The location of 
Marion Reservoir is shown on Figure 11. Wye Public Water District (IEPA Facility #1995150) 
purchases water from the City of Marion.  
 
According to Mr. Chuck Beasley,  CONWR’s water filtration plant which utilized Crab Orchard 
Lake as a source was taken out of service sometime in the 1990s (personal communication, 
January 22, 2008). Currently, CONWR is connected to the City of Marion water supply system. 
Based on information obtained from IEPA Bureau of Water, the U.S. Federal Penitentiary in 
Marion (IEPA Facility #1995247) obtains its water from five community water supply wells (#1-
71871, 2-71872, 3-71873, 4-71874, and 5-71875). The Marion Penitentiary Reservoir is no 
longer in use. Three of the wells (#1, 2, and 3) are located north of the penitentiary and two (# 4 
and 5) are located to the south, west of Interstate 57 (Figure 11). These wells are finished in the 
Pennsylvanian sandstone aquifer and range in depth from 651.5 to 702 feet.  
 
Well records obtained from ISGS and ISWS identified 18 water wells in the study area, as shown 
in Table 2. According to Mr. Bob Davis of the Franklin-Williamson Bi-County Health Department 
(February 7, 2008), residents in the surrounding communities are serviced by municipalities 
which utilize Marion Reservoir, Cedar Lake (10 miles southwest), and Rend Lake (20 miles 
north) as sources of drinking water. He indicated that the wells in the study area are no longer 
in operation and the source of potable water for the communities within the study area is 
surface water except for the U.S. Federal Penitentiary.  
 
On May 3, 2004, the City of Marion issued Groundwater Ordinance #1949, which prohibits the 
use of groundwater as a potable water supply from within the corporate limits of the City of 
Marion, except for such uses or methods in existence before the effective date of the 
ordinance. The Marion ordinance is the only one listed for Williamson County on the IEPA 
website. 
 
8.4  Site 6 - Field Sampling Activities  
On March 2 and 3, 2008, the field sampling team visited the Illinois Ordnance Plant/CONWR 
study area and collected two groundwater samples and nine surface water samples:     
 A raw and a treated groundwater sample (CONWR-1995247-GW01Pre and CONWR-
1995247-GW01Post) were collected from the combined discharge point for the five 
water supply wells at the U.S. Federal Penitentiary Water Filtration Plant (upgradient of 
affected areas within Site 6). 
 One surface water sample (CONWR-71876 – SW01Pre) was collected from the Marion 
Federal Penitentiary Reservoir (upstream of affected areas). 
 A raw and a treated surface water sample (CONWR-71851- SW01Pre and CONWR-
71851-SW01Post) were collected from the City of Marion surface water intake point 
located at Marion Reservoir (upstream of affected areas). 
 One surface water sample was collected from Wolf Creek (CONWR-Wolf Creek-SW01). 
This sample location is located within the site boundary at a lower elevation than Areas 
8, 9, and 11/12. 
75 
 
 One surface water sample was collected from Crab Orchard Lake (CONWR-Crab Orchard 
Lake-SW02). Surface water drainage from the affected areas is generally toward the 
lake. 
 One surface water sample was collected from an unnamed creek in Area 11 (CONWR-
Area 11 Creek-SW03). 
 One surface water sample was collected from Sugar Creek (CONWR-Sugar Creek-SW04). 
This location is located within the site boundary at a lower elevation than Areas 10, 
11/12, and 13. 
 One surface water sample was collected from Grassy Creek (CONWR-Grassy Creek-
SW05). This location is located within the site boundary at a lower elevation than Area 
13. 
 One surface water sample was collected from Pigeon Creek (CONWR-Pigeon Creek-
SW06). This location is at a lower elevation than Area 2. The Area 2 locations are shown 
on maps in Appendix D. 
 
Sample locations are shown on Figure 11.  
 
8.5  Site 6 - Results and Conclusions 
Perchlorate was not detected in any of the water samples that we collected from Site 6. Water 
quality field observations and analytical results are in Table 3. Laboratory analytical reports are 
in Appendix B.  
 
Perchlorate concentrations were previously detected in surface and groundwater samples 
collected during the preliminary assessment/site investigation of the Former Illinois Ordnance 
Plant/CONWR site in 2006 and 2007 (Leanne Moore, USFWS, personal communication, January 
17, 2008). This indicates that a perchlorate release occurred at some point.  
 
However, perchlorate was not detected now in the samples from the sources of drinking water 
(Marion Reservoir and the U.S. Federal Penitentiary Water Treatment Plant). The UCMR 
database also shows that perchlorate was not detected in four samples collected in 2003 from 
the City of Marion water supply system. These results indicate that the public water supplies 
are not currently at risk for perchlorate contamination.  
 
The migration pathway for perchlorate contamination would be to surface water and/or to the 
shallow glacial till aquifer, then to the Pennsylvanian bedrock aquifer. Perchlorate was not 
detected in the surface water samples that we collected in the study area, indicating that 
perchlorate has not migrated to these locations. 
 
Due to incomplete well records, we were unable to compile a complete list of the residents 
who have private wells in the study area. Well records indicate that the majority of the wells 
were finished in the Pennsylvanian sandstone. However, an Environmental Land Use Control 
Plan prohibits groundwater use at the former Illinois Ordnance Plant. Also, the USFWS has been 
implementing a groundwater monitoring program at CONWR, and the groundwater samples 
are being analyzed for perchlorate.  
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9.0  SITE 7 - Former JAAP/MNTP, Wilmington 
 
9.1  Site 7 - Site Description and Study Area 
The Joliet Army Ammunition Plant (JAAP) is an inactive former U.S. Army munitions facility 
located approximately three miles north of Wilmington in Will County, Illinois (Figure 12). It 
occupied approximately 36 square miles. It was constructed during World War II for the 
purpose of manufacturing, loading, assembling, packing, and shipping of bombs, projectiles, 
high explosive artillery shells, mines, fuses, small arm ammunition, and supplementary charges. 
It operated from the early 1940s through 1977. During its operation, the JAAP was divided into 
two main areas:  load-assembly-packing (LAP) area and manufacturing (MFG) area. The LAP 
Area is approximately 22 square miles of land on the east side of the Route 53. It was included 
in the NPL in 1989. The MFG Area covers approximately 14 square miles of land on the west 
side of Route 53. It was included in the NPL in 1987. The JAAP was also known as the Elwood 
Ordnance Plant and the Kankakee Ordnance Works, and later the Joliet Arsenal. The study area 
includes an area within one mile of the former JAAP (Figures 12 and 13). 
 
The 1998 Record of Decision (ROD) addressed the soil (except for certain soil on USDA land) and 
groundwater operable units at the site (USEPA, 1998). A 2004 ROD addressed the USDA interim 
soils. Seven soil remediation units and three groundwater remediation units were described in 
the 1998 ROD. The selected remedy described in the 1998 ROD included source removal of 
overlying contaminated soil, institutional controls to prevent exposure to potentially 
contaminated groundwater, and monitored natural attenuation. Institutional controls included 
deed and zoning restrictions and establishment of three Groundwater Management Zones that 
define boundaries that encompass impacted groundwater in the shallow drift and the shallow 
bedrock (Silurian dolomite) aquifers. Two of the Groundwater Management Zones (one in the 
LAP Area and one in the MFG Area) included explosives among the primary contaminants of 
concern (USEPA, 1998).  
 
Groundwater monitoring wells were installed at each Groundwater Management Zone to 
monitor contaminated plumes. As required by the ROD, Five-Year Review Reports were 
completed for the Groundwater and Soil Operable Units. Baseline groundwater monitoring was 
conducted in 1998, and semi-annual monitoring has been conducted since 1999. Analytes 
included explosives, VOCs, and indicator parameters, but not perchlorate. During the site 
inspection, no activities were observed that would have violated institutional controls, and no 
unauthorized uses of groundwater were observed. The report noted that the remedy for the 
groundwater remediation units remains protective of human health and the environment. It 
also noted that some monitoring wells were damaged or destroyed during redevelopment 
activities, and that wells that are not properly abandoned could create conduits for 
contaminant migration. The recommendation of the report was that measures be taken to 
ensure wells are not damage in the future (MWH, 2004a). The Five-Year Review Report for the 
soil operable unit summarized the status of the 19 final remedial action sites and the 14 interim 
sites. Six sites had been closed and the others were in various states of cleanup (MWH, 2004b)   
A residential well survey was completed as part of the Remedial Investigation to evaluate 
whether contamination detected at JAAP may be migrating offsite. The survey extended to one 
mile from the MFG and LAP Areas as shown on the first map in Appendix E (Dames & Moore,  
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Figure 12: Site 7 - Site Location, Study Area & Sample Location Map:  Former JAAP.
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Figure 13: Site 7 - Sample Location Map:  Former JAAP.
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Inc., 1992). The records search identified 214 wells:  165 were finished in the Silurian dolomite, 
and the others were finished in the Cambrian-Ordovician aquifers. Thirteen of the wells were 
selected for sampling as shown on the second map in Appendix E (Dames & Moore, Inc., 1993). 
The samples were analyzed for explosives and other analytes, but not perchlorate. Explosives 
were not detected in any of those samples. The conclusion from that study was that the onsite 
contamination sources at JAAP did not impact the groundwater quality of the residential wells.  
 
The Army transferred approximately 982 acres to the Department of Veterans Affairs to 
establish a cemetery; 455 acres was transferred to Will County to establish the Will County 
Landfill; approximately 17,620 acres was transferred to the U.S. Department of Agriculture 
(USDA) for establishing the Midewin National Tallgrass Prairie (MNTP); and approximately 2,935 
acres was transferred to the State of Illinois to establish two industrial parks. The Department 
of Army now controls less than 2,000 acres. 
 
The site is listed as Talley Defense Systems in Joliet on the USEPA list of “Known or Suspected 
Perchlorate Manufacturers/ Users in the U.S. – as of April 2003.” It is also on the list of “Known 
Perchlorate Releases in the U.S.” dated 2005 because perchlorate was detected in a Joliet 
sample collected for the UCMR program (USEPA, 2003; USEPA, 2005b). 
 
Nearby communities include Channahon to the northwest, Elwood to the north, Manhattan to 
the northeast, Symerton to the southeast, and Wilmington to the south. The surrounding area 
is used primarily for agriculture, and a substantial amount of farming and grazing is carried out 
on uncontaminated portions of the installation. The Joliet Army Training Area is to the north. 
The Des Plaines Fish and Wildlife Area is west and southwest of the site in the floodplain of the 
confluence of the Des Plaines and Kankakee Rivers. 
 
9.2  Site 7 - Physical Features 
Will County is located within the northern part of the Central Lowlands physiographic province, 
which is characterized by relatively flat topography and low relief (Willman et al., 1967). Surface 
elevations range from 660 feet above mean sea level in the east to 525 feet in the western 
portion of the study area. The regional landscape was formed by repeated glaciations during 
recent geologic time, with subsequent erosion by wind and water, localized sedimentation on 
floodplains and shorelines, and stabilization of soil by vegetation. Landscape features consist of 
glacial moraines or till plains, the valleys of the Kankakee and Des Plaines Rivers, and glacial 
outwash formations. 
 
The study area is situated on the Kankakee Arch, a broad structural high which separates the 
Michigan Basin to the northeast from the Illinois Basin to the south (Willman et al., 1967). The 
rock strata in the vicinity of the study area dip gently to the east at a rate of about ten feet per 
mile (less than one degree), indicating that the study area is on the east flank of the arch.  
The subsurface geology of the study area consists of subhorizontal Paleozoic sedimentary rocks, 
both carbonate and clastic, which are often uniform in character over extensive areas. These 
older formations are widely covered by sands, silts, and clays deposited by Pleistocene 
glaciation. The Pleistocene glacial deposits include a heterogeneous assemblage of clays, silts, 
sands, and gravels. These sediments were deposited directly by the glacier (till) or by streams in 
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or adjacent to the glacier (outwash). Outwash deposits, which usually include permeable sand 
and gravel beds, serve as good aquifers. Shallow groundwater in the overburden glacial till 
aquifer flows to the southwest and discharges to Prairie Creek. The hydraulic conductivity of 
the overburden material ranges from 10-6 to 10-2 cm/sec. The thickness of overburden material 
ranges from 6 to 20 feet on the western portion of the facility and up to 60 feet on the eastern 
section (OHM Remediation Services Corp., 1997). 
 
The shallow bedrock aquifer is composed of Silurian dolomite and lies beneath the glacial drift. 
It is between 50 and 100 feet thick. Groundwater in the bedrock aquifer flows toward the 
southwest. The hydraulic conductivity of the shallow bedrock aquifer ranges from 10-4 to 10-3 
cm/sec (OHM Remediation Services Corp., 1997). 
 
The Silurian dolomite overlies the Maquoketa Group which is approximately 150 feet thick and 
is composed of shale with some dolomite beds. The Maquoketa Group is a confining unit which 
separates the shallow and deep bedrock aquifer systems. The deep bedrock system underlying 
the Maquoketa Group consists of Galena-Platteville Dolomite, St. Peter Sandstone, and the Mt. 
Simon Formation. It provides most of the groundwater used in northern Illinois (MWH, 2004a). 
Based on historical groundwater investigation results, the shallow aquifer in the unconsolidated 
glacial outwash deposits and the Silurian dolomite aquifer are impacted at the JAAP site (MWH, 
2004a).  
 
Prairie Creek flows west across the site through the LAP and MFG Areas and drains into the 
Kankakee River at the southwest corner of the site. The Kankakee River flows northwest, joining 
the Des Plaines River to form the Illinois River. Grant Creek flows west through the MFG Area to 
the Des Plaines River. Jackson Creek flows west through the northwest corner of the site to the 
Des Plaines River. The Des Plaines River flows southwest to meet the Kankakee River. 
 
9.3  Site 7 - Groundwater and Surface Water Use 
Based on well records obtained from ISGS and ISWS, there are three types of aquifers in the 
study area: shallow glacial till, shallow bedrock, and deep bedrock aquifers. According to the 
Will County Health Department representative (personal communication, May 7, 2008), 
residents in communities surrounding the facility (i.e., Wilmington, Elwood, and Channahon) 
have private wells and some are serviced by the municipalities. 
 
According to the Source Water Assessment Program Fact Sheet for Wilmington (IEPA, 2007c), 
and Mr. Ken Jeffries, Water and Sewer Superintendent (personal communication, May 6, 2008), 
the Village of Wilmington (Facility #1971100) draws water from the Kankakee River through 
one surface water intake point (IEPA #00341) south of the site. Groundwater usage in the 
Village of Wilmington is limited by Groundwater Ordinance #1385 issued on January 16, 2002 
which pertains to a specific area within a 2,500-foot radius of a CITGO gas station located at 809 
East Baltimore Street, located approximately two miles south of the site. 
 
Mr. Robert Blend, the Water Filtration Superintendent (personal communication,May 20, 
2008), stated that the Village of Elwood (Facility #1970350) has two active wells (#9 and 10) 
which are 1,800 feet deep and one inactive well (#6) which is 1,500 feet deep. These wells are 
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finished in the deep sandstone aquifer (Cambrian/Ironton and Galesville). Records for five 
additional wells which are not in operation are listed in the database. 
The Village of Channahon (Facility #1970200) has one inactive well (#1) and five active wells 
(#2, 3, 4, 5, and 6) according to Mr. Bruce Vaickus, the Water Filtration Plant Manager (personal 
communication, May 8, 2008).  
 
Well records indicate there are 133 private water wells in the study area (Table 2), including 
eight wells finished in the shallow sand and gravel aquifer (Quaternary glacial drift) and 125 
wells finished in the deep bedrock aquifer (Galena-Platteville limestone and dolomites and St. 
Peter Sandstone). Interviews with residents indicated that some of the wells are no longer in 
operation.  
 
USDA Forest Service representative Jeff Tepp (personal communication, May 5, 2008) indicated 
that the USDA Forest Service owns and operates ten irrigation wells and ten piezometers within 
the USDA-MNTP land. The irrigation wells are utilized by the local farmers and cattle owners. 
Only one out of ten irrigation wells is equipped with a pump and a sampling port and is 
connected to a permanent source of power. These piezometers are 7.8 feet to 20.8 feet deep. 
Records for nine piezometers and three irrigation wells are shown in Table 2. 
There are well records for 25 wells at Site 7 (listed as Elwood Ordnance Plant, Joliet Army 
Ammunition, or Kankakee Ordnance Works.)  Therefore, well records are available for a total of 
184 wells (nine piezometers, three irrigation wells, 25 site wells, 133 private wells, and 14 
municipal wells). 
 
There are 88 monitoring wells onsite which are sampled as part of an ongoing monitoring 
program. The list of analytes includes explosive compounds but not perchlorate (MWH, 2004a). 
These well records are not included in the database shown in Table 2. 
 
The UCMR database indicates that 24 samples were collected for perchlorate analysis from the 
City of Joliet (Facility # 1970450) Community Water Supply Wells in 2003. Perchlorate was 
detected in one sample at 4 g/L, and it was not detected in any of the other samples (USEPA, 
2007a). The City of Joliet is located approximately six miles north (upgradient) of the site and is 
outside of the study area for this site. 
 
9.4  Site 7 - Field Sampling Activities 
On May 9 and 20, 2008, and June 18 and 19, 2008, we collected 18 groundwater samples and 
nine surface water samples. The following groundwater and surface water samples were 
collected from water supply sources: 
 Two groundwater samples (JAAP-1970350-GW02 Pre and JAAP-1970350-GW02 Post) 
were collected from the Village of Elwood combined discharge points for all of the deep 
bedrock aquifer wells, located downgradient of the site. 
 Ten groundwater samples (JAAP-1970200-GW03 Pre, JAAP-1970200-GW03 Post, JAAP-
1970200-GW04 Post, JAAP-1970200-GW05 Pre, JAAP-1970200-GW06 Pre, JAAP- 
1970200-GW07 Pre, JAAP-1970110-GW08 Pre, JAAP-1970110-GW08 Post, JAAP-
1970110-GW09 Pre, and JAAP-1970110-GW09) were collected from Channahon water 
supply wells (shallow sand and gravel, and deep bedrock) located upgradient. 
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 One groundwater sample was collected from a residential deep bedrock aquifer well 
located downgradient (JAAP-35775-GW01). 
 Two surface water samples, one prior to treatment (JAAP-1971100-SW01-Pre) and one 
after treatment (JAAP-1971100-SW01-Post), were collected from the Village of 
Wilmington surface water intake point along the Kankakee River, upstream of the site.  
 
The following groundwater and surface water samples were collected from onsite locations 
that are not being used for potable water: 
 One groundwater sample was collected from an irrigation well at the site (JAAP-MNTP-
Irrg well). Prior to sampling the irrigation well, the pump was turned on and the well 
was purged for 30 minutes. Field parameters were measured every five minutes and 
recorded. A peristaltic pump equipped with a portable battery and disposable sampling 
tube was used to purge and sample the 1-inch piezometers 
 Four samples were collected from USDA piezometers at the site (JAAP-MNTP-PZ03, 
JAAP-MNTP-PZ04, JAAP-MNTP-PZ02, and JAAP-MNTP- PZ09). 
 Seven surface water samples were collected from creeks throughout the USDA-MNTP 
land, i.e., at the site, including Prairie Creek (JAAP-MNTP-Prairie- SW02, SW05, and 
SW07), Grant Creek (JAAP-MNTP-Grant-SW01), Jackson Creek (JAAP-MNTP-Jackson-
SW04), and Jordan Creek (JAAP-MNTP-Jordan- SW03 and SW06). 
 
Sample locations are shown on Figures 12 and 13. 
 
9.5  Site 7 - Results and Conclusions 
Perchlorate was not detected in any of the water samples that we collected from Site 7. Water 
quality field observations and analytical results are in Table 3. Laboratory analytical reports are 
in Appendix B. 
 
Based on the types of activities conducted at the former JAAP and the length of time that the 
facility was active (early 1940s through 1977), a perchlorate release could have occurred at the 
facility. Superfund investigation samples were not analyzed for perchlorate. However, 
Superfund investigation results demonstrate that soil and groundwater at the site is 
contaminated with explosives and other constituents, but it is not migrating offsite. The 
selected remedy relies on institutional controls, including prohibition of the use of groundwater 
in the groundwater management zones. The calculated time to clean up the groundwater 
contamination is 20 to 340 years for the LAP Areas, and 50 years for the MFG Areas. Onsite 
monitoring wells are to be sampled until the site meets the remediation goals, and the list of 
analytes includes explosive compounds but not perchlorate (MWH, 2004a). 
 
Since we did not obtain access to the monitoring wells, we do not know perchlorate 
concentrations, if any, in the contaminated groundwater plume. However, perchlorate was not 
detected in the samples that we collected onsite, which demonstrates that if the plume 
contains perchlorate, it has not migrated to the locations where we collected samples. 
Perchlorate was not detected in samples that we collected from the private and municipal 
water supplies, which demonstrates that the current sources of drinking water have not been 
contaminated by perchlorate.  
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10.0  SITE 8 - Former Chanute AFB, Rantoul 
 
10.1  Site 8 - Site Description and Study Area 
The former Chanute AFB covers 2,125 acres in the Village of Rantoul, Champaign County. The 
base was constructed in 1917 and all military operations ceased in 1993 when portions of it 
became available for commercial and other uses. A wide variety of small arms, chemical 
warfare, and armament training were conducted at the base. (USEPA, 2009d)  The study area 
includes the area within one mile of the base (Figure 14 and Appendix F). 
 
The base is divided into two Operable Units, OU-1 and OU-2, and each operable unit includes 
multiple sites. OU-1 includes firing ranges, fire training demonstration areas, a suspected 
demolition (explosive ordnance disposal) area and other sites. OU-2 is the location of past 
waste disposal activities, including landfills, fire training areas, and several buildings which 
contained either oil water separators, underground storage tanks (USTs), sludge pits, or a 
combination of these items.  
 
Samples collected during previous studies at the various sites were not analyzed for perchlorate 
or explosives (URS Corp., 2003a; URS Corp., 2003b; EQM, Inc., 2006). The Remedial 
Investigation Report for the suspected demolition area indicated that there was no evidence of 
any form of ordnance disposal (URS Corp., 2006).  
 
According to the Air Force Real Property Agency (AFRPA), a total of 81 environmental sites have 
been identified at the former Chanute AFB since 1993. Thirty-five of these sites require cleanup 
and the remaining sites are either closed or in the process of being closed. In addition, three of 
the base landfills have been capped and Air Force is in the process of securing a no further 
action determination for Salt Fork Creek and the suspected demolition disposal area. As of 
February 2008, approximately 1,498 acres of land on the former Chanute AFB have been 
transferred to the Village of Rantoul or other private landowners (AFRPA, 2008). 
 
The Village of Rantoul (UCMR Facility #14625 or PWS ID #0190650) water supply wells were 
sampled twice in 2003 for the UCMR program. Perchlorate was not detected above the method 
reporting limit of 4.0 µg/L.  
 
From an examination of well records, more than 100 monitoring wells were installed at the 
facility as part of the facility restoration program. These monitoring wells are finished in the 
shallow and deep sand and gravel aquifers at depths ranging from 12 to 308 feet bgs. Depth to 
water in these wells range from 6 to 114 feet bgs. Based on a No Further Action ROD dated 
March 2007, all monitoring wells located in OU-1 have been decommissioned.  
 
The site is listed on the USEPA list of “Known or Suspected Perchlorate Manufacturers/ Users in 
the U.S. – as of April 2003” and the lists of “Known Perchlorate Releases in the U.S.” dated 2004 
and 2005 (USEPA, 2003; USEPA, 2004a; USEPA, 2005b). According to the USEPA information, 
the highest drinking water concentration of perchlorate measured at Chanute AFB was 5 µg/L, 
and the initial detection date was February 2004. Mr. Owen Thompson, USEPA RPM, noted that 
perchlorate was detected in a water sample collected from an excavation site in the demolition 
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disposal area in 1999. This excavation site has not been backfilled and is currently filled with 
approximately ten million gallons of water. (Personal communication, July 7, 2008). A USEPA list 
of significant issues, dated April-June 2003, indicated that AFRPA removed plans to sample 
perchlorate in the OU-2 work plan and that regulators would consider the Remedial 
Investigation incomplete if perchlorate sampling was not done (USEPA, 2007c). 
  
10.2  Site 8 - Physical Features 
Surface topography is fairly flat with the surface elevation ranging from 229 meters (751 feet) 
above mean sea level on the west to 220 meters (722 feet) above mean sea level on the east. 
Champaign County is part of the LaSalle Anticline Belt (Willman et al., 1967). It is in the Decatur 
sublobe and the glacial drift deposits are classified as Batestown till member of Lemont 
Formation of Wedron Group (Hansel and Johnson, 1996). Batestown till consists of oxidized 
yellowish brown calcareous silty clay in the upper zone followed by un-oxidized gray clay till. 
The Pleistocene glacial deposits include a heterogeneous assemblage of clays, silts, sands, and 
gravels. These sediments were deposited directly by the glacier (till) or by streams in or 
adjacent to the glacier (outwash) during the Wisconsinan, Illinoian, and Kansan glaciations. The 
glacial deposits overlie limestone and shale bedrock in the study area.  
 
Champaign County is located in the Mahomet Valley. This valley extends across central Illinois 
from Indiana to the Illinois River and was filled with sand and gravel during episodes of 
glaciations leading to formation of the Mahomet Aquifer, one of the largest aquifers in Illinois. 
Silurian dolomites and a variety of Devonian and Mississippian sedimentary rocks underlie the 
Mahomet Aquifer in the study area.  
 
Groundwater flow in the Mahomet Aquifer before development was from east to west, with 
groundwater discharging to the Illinois, Mackinaw, and Sangamon Rivers. At present, however, 
heavy water withdrawals from Champaign County’s well fields have led to formation of a large 
cone of depression in the area. This cone of depression, which extends west into Piatt County, 
has reversed the groundwater flow to the east, creating a divide across the valley (Holm et al., 
2004). 
 
The study area is located in the Vermillion River watershed. Salt Fork Creek flows east along the 
south edge of the site and through the southeast corner of the former Chanute AFB then south 
toward the Upper Salt Fork (Figure 15). The Upper South Fork flows south then east toward 
Danville where it joins the Middle Fork and becomes the Vermilion River. Heritage Lake is a 
shallow 15-acre artificial impoundment located in the southeastern quadrant of the former 
base. This lake is located on a topographic high and it receives limited surface water runoff 
from the base.  
 
10.3  Site 8 - Groundwater and Surface Water Use 
Based on well records obtained from ISGS and ISWS, the municipal and private water wells are 
finished in the shallow and deep sand and gravel aquifers in the study area. According to Mr. 
Jeff Blackford at Champaign-Urbana Public Health Department (personal communication, June 
26 and 27, 2008), some of the residents in Rantoul and communities surrounding the former 
Chanute AFB (i.e., Thomasboro, Gifford, and Dewey) have private wells; however, a majority of  
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Figure 14: Site 8 - Site Location & Study Area Map – Former Chanute AFB. 
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Figure 15: Site 8 - Sample Location Map:  Former Chanute AFB.  
89 
 
the residents are serviced by the municipalities. The Village of Rantoul passed Groundwater 
Ordinance #2063 prohibiting the use of groundwater as a potable source of water. The effective 
date of the ordinance was December 15, 2006. 
 
According to IEPA Source Water Assessment Program Fact Sheets (IEPA, 2007c), the Village of 
Rantoul (Facility #0190650) has eight community water supply wells, Wells #5, 7, 8, 9, 10, 11, 
12, and 13 (IEPA #45055, 45057,45058, 45266, 45267, 45268, 45269, 45270, respectively). 
These wells are 274 feet to 291 feet deep and are finished in the deep sand and gravel aquifer, 
as listed in Table 2. The Village of Rantoul provides water to 3,400 services including the former 
Chanute AFB. The locations of the Village of Rantoul well fields are shown on Figure 15.  
Two non-community public water wells (IEPA well #45272 and 45273) are listed in the ISGS 
database. Mr. Robert Carson, IEPA Project Manager, indicated that IEPA has no record of these 
wells (personal communication, July 7, 2008).  
 
There are well records for 38 private wells in the study area, as shown in Table 2. These private 
wells are 30 to 303 feet deep and are finished in the shallow and deep sand and gravel aquifers.  
Records for 62 monitoring wells and 44 additional wells at Chanute AFB are also listed in the 
ISGS database, for a total of 154 well records (eight community wells, two non-community 
wells, 38 private wells, and 106 Chanute AFB wells). 
 
The major surface water bodies within the study area include the Salt Fork Creek and Heritage 
Lake. Both are used for recreational purposes and not as drinking water sources.  
 
10.4  Site 8 - Field Sampling Activities 
On July 23, 2008, we collected three groundwater samples and five surface water samples in 
the study area:     
 Two of the groundwater samples (CAFB-0190650-GW01Post and CAFB-0190650-
GW01Pre) were collected from the combined groundwater discharge points at the 
Village of Rantoul Water Filtration Plant, downgradient of the site.  
 One groundwater sample (CAFB-21654-GW02) was collected from a residential well 
(finished in the sand aquifer) in Rantoul, downgradient of the site. 
 Four surface water samples (CAFB-SW01, CAFB-SW02, CAFB-SW03, and CAFB-SW05) 
were collected from Salt Fork Creek and its tributaries, and one surface water sample 
(CAFB-SW04) was collected from Heritage Lake. Samples  SW02 and SW04 were located 
onsite, and SW03 was immediately downstream of the site. Sample SW05 was collected 
from Upper Salt Fork at a lower elevation than the site. Sample SW01 was a background 
sample collected upstream of SW05. 
 
Sample locations are shown on Figure 15. 
  
10.5  Site 8 - Results and Conclusions 
No perchlorate was detected in the water samples that we collected from Site 8. Water quality 
field observations and analytical results are shown in Table 3. Laboratory analytical reports are 
in Appendix B.  
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Samples collected during previous investigations at the former Chanute AFB generally were not 
analyzed for perchlorate or explosives, even though various areas of the base were used as 
firing ranges, fire training areas, a suspected demolition area (explosive ordnance disposal), and 
landfills. Available information indicates that perchlorate was detected in a water sample 
collected from an excavation site in the demolition disposal area in 1999 (Mr. Owen Thompson, 
USEPA RPM, personal communication, July 7, 2008), and in a drinking water sample (5 µg/L) in 
2004 (USEPA, 2003; USEPA, 2004a; USEPA, 2005b). This information is insufficient to determine 
the source of perchlorate. 
 
If a release occurred, potential migration pathways would include runoff toward Salt Fork 
Creek, migration to the shallow sand and gravel aquifer which flows south-southeast toward 
Salt Fork Creek, and migration to the deep sand and gravel aquifers which flow west-southwest. 
Perchlorate was not detected in the samples that we collected from the Village of Rantoul 
municipal supply wells in our study nor in two 2003 UCMR samples obtained from those wells. 
These results indicate that the public water supply is not currently at risk of perchlorate 
contamination. Perchlorate was also not detected in the surface water samples that we 
collected in the study area, which indicates that any perchlorate that may have been released 
at some point has not migrated to these locations. 
 
Historically, private water wells were finished in the shallow and deep sand and gravel aquifers 
in the study area. Although the Village of Rantoul passed a groundwater ordinance in 2006 
prohibiting the use of groundwater as a potable source of water, some of the residents in 
Rantoul and communities surrounding the former Chanute AFB (i.e., Thomasboro, Gifford, and 
Dewey) have private wells. We were only able to obtain permission to collect a sample from 
one private well, which was finished in the deep aquifer. Due to the lack of response from the 
area residents and inaccuracy of the databases, we could not compile a complete list of the 
residents in the study area who are still using wells. 
 
 
 
  
   
  
91 
 
11.0  SITE 9 - Former Green River Ordnance Plant, near Amboy 
 
11.1  Site 9 - Site Description and Study Area 
The former Green River Ordnance Plant was constructed on 8,342 acres of land acquired by the 
DoD during World War II in 1942. It is located northwest of Amboy and southeast of Dixon in 
Lee County, Illinois. Walton is immediately southwest of the site, and Eldena is north of the site. 
Standard armor-piercing, semi-armor-piercing, and rocket-propelled bazooka ammunitions 
were manufactured at the Green River Ordnance Plant. Explosives were shipped to the Green 
River Ordnance Plant for loading into pre-machined shells, grenades and bombs, but were not 
manufactured at the facility. At the end of World War II, production ceased and the plant’s 
contaminated wood and unused explosives were burned at the plant’s Burning Grounds 
Reservation. The Green River Ordnance Plant was closed in 1945 and by the following year, 
4,000 acres of the plant had been returned to agricultural use. It is now owned by several 
hundred property owners. Currently, the Green River Industrial Park occupies approximately 
575 acres of the former Green River Ordnance Plant land and the site is surrounded by 
agricultural fields (IEPA, 2004). The study area encompasses an area within one mile of the 
former Green River Ordnance Plant (Figure 16).  
 
The site is being investigated by the DoD as part of the Formerly Used Defense Sites program. 
The Final Preliminary Assessment for the Former Green River Ordnance Plant indicated that 
contamination may be present based on the nature of operations at the former Green River 
Ordnance Plant. The Preliminary Assessment listed explosives as one of the potential 
contaminants, and it noted that standard practices at the site may have resulted in releases to 
groundwater, soil, and surface water (Plexus, 2006). According to Robert Carson, Manager of 
the IEPA Federal Facilities Unit (personal communication, July 7, 2008), some soil and 
groundwater sampling for perchlorate was done during a Military Munitions Response Program 
Site Inspection. The Site Inspection was ongoing in 2006, and the report was not provided to us 
in response to our Freedom of Information Act request.  
 
11.2  Site 9 - Physical Features 
The surface elevation ranges from 794 feet above mean sea level in the northeast portion of 
the plant to 723 feet above mean sea level at the southwest corner of the plant. Lee County is 
located within the northern part of the Bloomington Ridge Plain. The Bloomington Ridge Plain 
has prominent glacial topography characteristic of Wisconsinan glaciation (Willman et al., 
1975).  
 
The subsurface geology of the study area consists of 50 to 200 feet of glaciofluvial till consisting 
of silty clay interbedded with sand and gravel deposited during the Wisconsinan glaciation. 
Galena-Platteville limestone and dolomite bedrocks underlie the glacial till deposits in the study 
area (Willman et al., 1967).  
 
There are three types of aquifers in the study area: the shallow glaciofluvial till (sand and 
gravel), the shallow bedrock (Galena-Platteville limestone), and the deep bedrock (St. Peter 
Sandstone) aquifers. A majority of the water wells in the study area are finished either in the 
shallow sand and gravel aquifer or the shallow bedrock aquifer (Galena-Platteville limestone). 
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Depth to groundwater ranges from 15 to 40 feet bgs in the study area. Based on surface 
topography, groundwater flow direction for the shallow sand and gravel aquifer is to the west-
southwest. Based on limited hydrogeologic data included in the well records, groundwater flow 
direction in the Galena-Platteville aquifer appears to be to the west-southwest in the study 
area.  
 
Surface water runoff from most of the site drains into several intermittent streams which flow 
south to Main Ditch which flows southwest, becoming Winnebago Ditch and then joining the 
Green River approximately 20 miles from the site. Green River flows west, approximately two 
miles south of the site. It is used for recreational purposes. Runoff from the northwest part of 
the site flows west toward the Fivemile Branch to the west.  
 
11.3  Site 9 - Groundwater Use  
According to Mr. Tim Trader at the Lee County Health Department (personal communication, 
August 1, 2008), groundwater is the source of drinking water for the residents within the study 
area and the surrounding communities, including Dixon, Amboy, Eldena, and Walton. A 
majority of the residents in Walton and Eldena have their own wells.  
 
Based on IEPA Source Water Assessment Program Fact Sheets (IEPA, 2007c) and records at the 
City of Dixon Water Department, the City of Dixon (Facility #1030200) has seven active public 
water supply wells located approximately five miles north of the study area. In 2003, eight 
samples were collected from the City of Dixon water supply wells and analyzed for perchlorate 
as part of the UCMR program (USEPA, 2007a). Perchlorate was not detected in those samples.  
The Village of Amboy (Facility #1030050) utilizes four active community water supply wells. 
These wells are 1,100 to 1,115 feet deep and are located approximately 1.5 miles east-
southeast of the Green River Ordnance Plant.  
 
During the historical site investigation and contamination evaluation activities at the Former 
Green River Ordnance Plant, 44 monitoring wells were installed (Plexus, 2006). Only 17 are listed 
in the database. 
 
Well records obtained from ISGS and ISWS indicate there are 30 monitoring wells in the Lee 
County Landfill and 32 other private potable water wells. The private wells are 42 to 377 feet 
deep and ten of the 32 private wells are finished in the shallow sand and gravel aquifer, 13 are 
finished in the bedrock (Galena-Platteville limestone) aquifer, and nine are finished in the deep 
St. Peter Sandstone aquifer. A total of 106 water wells are listed in Table 2, including 27 City of 
Dixon wells, 30 Lee County Landfill wells, 32 other private wells, and 17 site wells. 
 
11.4  Site 9 - Field Sampling Activities 
On September 8, 2008, we collected eight samples in the study area. Six groundwater samples 
(GROP-10300106-GW01, GROP-23817-GW02, GROP-10302896-GW03, GROP-21850-GW04, 
GROP-23355-GW05, and GROP-893Walton-GW06) were collected. Three of the groundwater 
samples were obtained from private shallow sand and gravel wells (one upgradient, two 
downgradient) and the three other groundwater samples were from private shallow bedrock 
wells (two upgradient, one downgradient). The two surface water samples (GROP-SW01 and 
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GROP-SW02) were collected from two unnamed streams located southwest of the Green River 
Ordnance Plant. Surface water runoff at the site drains into these streams where it is directed 
to a manmade culvert called the Main Ditch, south of City of Walton. Sample locations are 
shown on Figures 16 and 17.  
 
11.5  Site 9 - Results and Conclusions  
Perchlorate was not detected in the water samples that we collected from Site 9. Water quality 
field observations and analytical results are listed in Table 3. Laboratory analytical reports are in 
Appendix B.  
 
The former Green River Ordnance Plant site is considered a potential source of perchlorate 
contamination because of the prior use of the site as an ammunitions manufacturing facility 
and the presence of contaminants generally associated with explosive material in site soil and 
water samples (Plexus, 2006). This is a concern since the City of Dixon and the Village of Amboy 
community supply wells and private wells utilize groundwater as a source of potable water. We 
sampled the shallow sand and gravel aquifer, the shallow bedrock aquifer, and the surface 
water in the study area. Perchlorate was not detected in the samples that we collected, which 
indicates that perchlorate has not migrated to these locations. No samples were obtained from 
the deep bedrock aquifer because we did not gain access to these wells. We gained access to 
six of the 32 wells within the study area. The wells that we sampled were not in the former 
production areas.  
 
If a perchlorate release occurred, it could migrate to wells at and downgradient (west-
southwest) of the site. When the Military Munitions Response Program Site Inspection report 
becomes available to the public, we anticipate that it may provide additional information 
regarding perchlorate impacts. 
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Figure 16: Site 9 - Site Location & Study Area Map: Former Green River Ordnance Plant.  
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Figure 17: Site 9 - Sample Location Map:  Former Green River Ordnance Plant.
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12.0  Summary of Data Quality 
A data quality review was completed for this project, in accordance with the requirements of 
the PQAP and the site-specific field sampling plans. The laboratory reports and data quality 
review report are in Appendix B.  
 
Surface water and groundwater samples were analyzed according to EPA Method 314.1 under 
the following Ion Chromatography conditions: 
Column:  IonPac AS16 Analytical (4x250mm) with AG16 guard column 
Effluent:  65 mM KOH from EG40 
Flow Rate:  1.2 ml/min 
Temperature:  30 °C 
Sample Volume: 1000 µL 
Detection:  Suppressed conductivity, ASRS-ULTRA (4 mm), external gas 
Run time:  10 minutes 
 
A total of 30 QA/QC samples were submitted for analysis, including ten trip blanks, ten 
duplicates, and ten matrix spikes.  
Method compliance, precision, accuracy, representativeness, completeness, and comparability 
of the collected data were evaluated as part of the data quality assessment. Data quality 
assessment results indicate that there are no limitations on use of the data collected during this 
project. The Data Validation Form is in Appendix B. 
 
Method Compliance  
In compliance with the PQAP, samples were analyzed according to EPA Method 314.1 achieving 
a quantitation limit of 2 µg/L. Samples were analyzed within the 28-day holding time, except for 
samples collected from Site 5 – RIA and samples collected from Site 7 – JAAP-MNTP. Although 
the holding time was exceeded for these samples, the matrix spike recoveries (115% and 90%) 
were within the data validation control limits established for the quality control samples, 
indicating that samples were stable and did not suffer loss of perchlorate. 
 
Precision 
Precision is evaluated based on the results of duplicate samples. All perchlorate concentrations 
in the ten field duplicate samples were less than the detection limit in the duplicate and in the 
original samples indicating that the field data are reproducible. The duplicate result differences 
for the ten field spike duplicates ranged from 0.1 to 9%, which is within ±20% as specified in the 
laboratory QA/QC plan. 
 
Accuracy 
Accuracy is evaluated based on the results of trip blanks and percent recovery of the spiked 
samples. A total of ten trip blanks and ten matrix spike samples were analyzed. Perchlorate was 
not detected in the trip blank samples, indicating that samples were not contaminated during 
shipment and storage. Matrix spikes provide information about the effect of the sample matrix 
on the measurement methodology. Matrix spike recoveries were within acceptable control 
limits (100±20%) for seven samples and below the control limits for three samples (64% for Site 
1, 57% for Site 2, and 76% for Site 4). This suggests that these samples had constituents (high 
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mineral content or total dissolved solids) that either bound to or degraded some of the 
perchlorate ions, thereby reducing the percentage of spike recoveries in the matrix spike 
samples. The laboratory spikes of two of the field spikes had higher recoveries (85% for Site 1, 
and 70% for Site 2), which suggests that the matrix interference is limited to a small amount of 
the perchlorate in the samples. (A laboratory spike of the field spike was not analyzed for Site 
4.) 
 
Representativeness 
Representativeness expresses the degree to which data accurately and precisely represent an 
environmental condition. It is a qualitative parameter that is dependent upon the proper design 
of the sampling program. The sampling plans were designed to provide perchlorate data 
representative of current and potential future public and private water supplies (surface water 
and groundwater) and migration pathways within each study area. During development of the 
sampling plans, consideration was given to past waste disposal practices, existing analytical 
data, accessibility, historical setting and processes.  
 
Samples collected from each study area’s public water supplies (surface water and 
groundwater) provided data representative of the perchlorate concentrations in the public 
water supplies. Representativeness of private well data is addressed on a site-specific basis in 
Sections 3 through 11. 
 
We collected surface water samples which were representative of conditions at the time of 
sampling; therefore this data may not represent high flow conditions. These surface water 
samples were collected to make a preliminary assessment of the potential future perchlorate 
impacts due to migration from surface water to groundwater.  
 
Completeness 
Completeness is a measure of the number of valid data provided by the laboratory compared to 
the number of samples submitted for analysis. A total of 120 samples were submitted for 
analysis and 120 valid data were obtained. Therefore, the calculated completeness value is 
100%.  
 
Comparability 
Comparability expresses the confidence with which one data set can be compared with 
another. The extent to which analytical data obtained during this study will be comparable to 
data obtained in the future depends on the similarity of field conditions as well as similarity of 
sampling and analytical methods. Given similar field conditions, the procedures used to obtain 
the existing analytical data are expected to provide comparable data.  
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13.0 Summary of Results and Conclusions 
We assessed perchlorate impacts at current and potential drinking water sources in the study 
areas of ten sites in Illinois:  six federal facilities (former Savanna Army Depot, Rock Island 
Arsenal, former Illinois Ordnance Plant/CONWR, former JAAP, former Chanute AFB, and former 
Green River Ordnance Plant); and four manufacturing sites, including two former fireworks 
manufacturers (World Fireworks and Star Fireworks), one former warning flares manufacturer 
(Orion Safety Products), and one military explosives manufacturer (Propellex Corporation).  
In addition to reviewing investigations conducted by others, we collected surface water and 
groundwater samples from the study areas of each of the ten sites (but not the source areas). 
In all, we collected 90 water samples plus 30 quality control samples and shipped them to the 
ISTC laboratory for perchlorate analysis (Table 3). Perchlorate was not detected at or above the 
quantitation limit of 2.0 µg/L in any of the samples that we collected. For this study, we mainly 
focused on collecting samples from drinking water supplies rather than source areas. We did 
not collect samples from the source areas during this study because source area samples were 
collected and analyzed by others, or well surveys indicated that there were no wells at these 
addresses and/or we did not have access. 
 
13.1  Drinking Water Supplies in the Study Areas 
We identified the public water supplies (surface water and groundwater) used by the 
communities in the study areas and demonstrated that they were not currently impacted by 
perchlorate contamination. We identified private wells in the study areas and collected samples 
representative of different aquifers. Our results indicate that perchlorate releases, if any, have 
not migrated to the private wells where we collected samples. We also identified surface water 
bodies that may be recharging groundwater in each study area and collected samples from 
streams flowing at the time of sample collection. Our results indicate that perchlorate releases, 
if any, have not migrated to the locations where we collected surface water samples. 
It is possible that some wells may be at risk for perchlorate contamination because some 
residents in the study areas may be using wells installed prior to the effective date of the 
groundwater ordinances or they may be using wells that are not listed in the databases.  
Some water supplies could potentially be at risk for perchlorate impacts in the future because 
releases could occur at active facilities or perchlorate could migrate from the source areas to 
the surface water and groundwater resources in the study areas where there are no 
groundwater use restrictions.  
 
Our evaluation of the data available for the six federal facilities listed in this study showed that 
there were perchlorate releases at both federal facilities where it was analyzed (Site 2-Former 
Savanna Army Depot and Site 6-Illinois Ordnance Plant/CONWR) and that institutional controls 
restricted the use of potentially impacted water. Since Illinois was the nation’s leading producer 
of ammunition during World War II and there are numerous former and active military facilities 
in various stages of assessment, investigation, and remediation, it is likely that perchlorate 
releases will be found at additional federal facilities in Illinois, and impacts to drinking water 
systems can be minimized by institutional controls. An estimate of the number of federal 
facilities in Illinois with perchlorate releases will be obtained after the updated 2009 DoD policy 
is implemented (as discussed in Section 1.2.4) and assessments of perchlorate impacts at DoD 
installations are completed. 
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Perchlorate was detected in the study area of the only manufacturing facility where it was 
analyzed (former World Fireworks). Little information was available for the remaining three 
manufacturing sites (Site 1-Former Orion Safety Products, Site 3B-Former Star Fireworks, or Site 
4-Propellex Corporation) since these facilities are not in a cleanup program and we did not have 
access to the source areas at these sites. Other potential sources of perchlorate include blasting 
sites and fireworks displays. The IDNR website provides an estimate of the number of Illinois 
sites with explosive materials (IDNR, 2008). It indicates that there are over 650 active aggregate 
mining and reclamation permits, over 830 certified explosive storage magazines, over 1,250 
explosive license holders, and nearly 400 blaster license and certificate holders in Illinois. The 
website states that 100 million pounds of explosives are used in Illinois annually, for mining 
(85%), construction (10%), and miscellaneous uses (5%) such as fireworks displays, etc.  
 
Although there are a large number of federal facilities and other potential sources of 
perchlorate in Illinois, and investigation results for the sites in this study indicate that 
perchlorate releases have occurred, the UCMR data discussed in Section 1.1.3 indicates that the 
impact on the State’s water supply is not widespread. In Illinois, water samples from all 105 
large public water supplies and a representative number (28) of small public water supplies 
were analyzed for perchlorate as part of the UCMR program. Perchlorate was detected in 
samples from two large public water supply samples - one in Rock Island (8.3 µg/L) and one in 
Joliet (4 µg/L). It was not detected in any of the small public water supplies. Perchlorate was 
not detected in any of the samples that we collected from private wells in the ten study areas.  
 
13.2  Actions to Minimize Potential Perchlorate Impacts on Drinking Water 
Public water supplies will be monitored after the State establishes a regulatory standard for 
perchlorate in drinking water. If perchlorate is discovered in a drinking water source, a field 
investigation could be conducted to determine the source of contamination. If groundwater 
contamination is detected in public water supply wells at levels determined by IEPA to be a 
threat to private well users in the vicinity, Illinois Right-to-Know laws require that the Illinois 
Department of Public Health alert private well users to groundwater contamination that may 
threaten their wells (IEPA, 2009). 
 
The Illinois Right-to-Know laws require IEPA to notify citizens when contamination in soil or 
groundwater that poses a threat of exposure to the public is found. The Right-to-Know 
notifications include information about the contaminant, a description of the potential adverse 
health effects, and a recommendation that water wells be tested. The method of notification 
may include one or more of the following:  personal notification, such as letters mailed to 
individual well owners, public meetings, signs, or notices in local newspapers (IEPA, 2009).  
We reviewed investigation results, guidance, and best management practices for blasting sites, 
fireworks display areas, and treatment plants that were developed for other states. To limit the 
potential for perchlorate releases, guidance could be developed for blasting operations, 
fireworks displays, and water treatment (similar to the Massachusetts best management 
practices (MassDEP, 2007)), and it could be distributed to industries, municipalities, and permit 
and certificate holders. 
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13.3  Improvements to the Process of Performing Well Surveys 
As discussed in Section 2.3, we found that performing the well surveys was a cumbersome 
process, and that some private wells could not be identified using this process without a 
complete door-to-door survey which was beyond the scope of this project. Different well 
numbering systems are used by each agency, and much of the information is outdated or 
missing. For some sites, up to 76% of the well records were unusable. In many cases, residents 
had connected to the municipal water supply but the databases were not updated to reflect 
this information. The following actions may improve the ability to more efficiently and 
accurately identify potable water supply wells: 
 Combine well records into a single database 
 Update the well records more often  
 Require owners to update their permit upon change in ownership 
 If records show that a well is present, require that a well abandonment permit be 
submitted prior to connection to a public water supply 
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Laboratory Reports and Data Validation Form 
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 Table B-1: Laboratory Reports 
Client / Project: Dolan / Greenwood - Perchlorates in Illinois Environment 
Samples Submitted By: Nahid Brown WMRC Run# 0707-06 
Date Samples Submitted: 7/23/2007 
Date Samples Completed: 
7/27/07 
Analyst: M. Wilcoxon Instrument: IC 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (ng/mL) 
SB-PW01 Pearl Lake North Well in Park Home Area; 7/20/07, 11:52 1693 < 2 
SB-PW 32648 Pearl Lake Club; 7/20/07, 12:12 1694 < 2 
SB-PW 27987 Midstates; 7/20/07, 13:00 1695 < 2 
SB-PW-DUP 01 7/20/07, 13:00 1696 < 2 
SB-MS01 Field Spike; 7/20/07, 13:00 1697 3.2 
SB-TB01 1698 < 2 
SB-MWS-Well #3 00392; 7/20/07, 15:00 1699 < 2 
SB-SW02 Park Ave Bridge; 7/20/07 15:20 1700 < 2 
SB-SW01 Rt 2 Bridge; 7/20/07, 16:50 1701 < 2 
SB-PW 31579 Terry Cliff 1150 Dearborn; 7/20/07, 19:15 1702 < 2 
SB-PW 31475 C Podest, 710 S Park; 7/20/07, 19:50 1703 < 2 
 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (ng/mL) 
SB-PW01 Pearl Lake North Well in Park Home Area; 7/20/07, 11:52 1693 < 2 
Spike (5 ppb)  3.53 
Spike Duplicate  3.15 
RPD (%)  12 
   
Spike Recovery (%)  67 
   
SB-MS01 Field Spike; 7/20/07, 13:00 1697 3.14 
Duplicate  3.16 
RPD (%)  0.5 
   
Recovery (%)  63 
   
Additional Spike at Lab (5 ppb)  7.41 
Recovery (%)  85 
   
SB-MWS-Well #3 00392; 7/20/07, 15:00 1699 < 2 
Spike (10 ppb)  6.41 
Recovery (%)  64 
   
5 ppb Water Spike Recovery (%)  106 
10 ppb Water Spike Recovery (%)  98 
   
 
Check Standards (5 ppb) 
 5.13 
 5.12 
 4.26 
 4.88 
RSD (%)  8 
 
To: Nahid Brown  xc: T. Chow, M. Wilcoxon, M. Piwoni 
QA/QC Report 
Group Leader: 
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Client / Project: Dolan / Greenwood - Perchlorates in Illinois Environment 
Samples Submitted By: Nahid Brown WMRC Run# 0807-04 
Date Samples Submitted: 8/6/2007 Date Samples Completed: 8/10/07 
Analyst: M. Wilcoxon Instrument: IC 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (ppm) 
SV-PW-19906 1754 < 2 
SV-DUP01 1755 < 2 
SV-MS01 1756 2.9 
SV-PW-4177 1757 < 2 
SVPW-4195 1758 < 2 
SV-SW-01 1759 < 2 
SV-PW-4239 1760 < 2 
SV-PW-22716 1761 < 2 
SV-PW-21736 1762 < 2 
SV-SW-02 1763 < 2 
SV-PW-2980 1764 < 2 
SV-TB01 1765 < 2 
10/8/2008 12:45 PM Site 2_lab rpt 
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QA/QC Report 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (ppm) 
SV-PW-19906 1754 < 2 
Duplicate  < 2 
RPD (%)  NA 
   
Spike (5 ppb)  3.10 
Duplicate  2.71 
Triplicate  3.16 
RSD (%)  8 
Recovery (%)  60 
   
Spike (10 ppb)  8.99 
Duplicate  10.2 
Triplicate  6.20 
RSD (%)  24 
Recovery (%)  85 
   
SV-MS01 1756 3.10 
Duplicate  2.91 
Triplicate  2.60 
RSD (%)  9 
Field Spike Recovery (%)  57 
   
Spike (10 ppb)  7.73 
Duplicate  11.3 
Triplicate  10.5 
RSD (%)  19 
Recovery (%)  70 
   
SV-SW-01 1759 < 2 
Duplicate  < 2 
RPD (%)  NA 
   
Spike (5 ppb)  5.01 
Duplicate  4.26 
Triplicate  3.56 
RSD (%)  17 
Recovery (%)  86 
   
Spike (10 ppb)  7.59 
Duplicate  6.49 
Triplicate  8.23 
RSD (%)  12 
Recovery (%)  74 
   
DI Water Spike (5 ppb)- Recovery (%)  110 
DI Water Spike (10 ppb)- Recovery (%)  100 
   
 
Check Standards (5 ppb) 
 5.89 
 5.33 
 3.30 
RSD (%)  28 
   
 
Check Standards (15 ppb) 
 16.0 
 15.7 
 15.3 
RSD (%)  2 
NA: Not applicable. 
Group Leader: 
To: Nahid Brown 
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Client / Project: Dolan / Greenwood - Perchlorates in Illinois Environment 
Samples Submitted By: Rita Dolan WMRC Run# 0408-02 
Date Samples Submitted: 4/9/2008 Date Samples Completed: 4/25/08 
Analyst: M. Wilcoxon Instrument: IC 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (µg/L) 
DV-Grape Cr-SW01 1111 < 2 ** 
DV-Dup01 1112 < 2 ** 
DV-MS01 1113 5.5 
DV-TB01 1114 < 2 
DV-Grape Cr-SW02 1115 < 2 ** 
DV-Grape Cr-SW03 1116 < 2 ** 
DV-Grape Cr-SW04 1117 < 2 
DV-Grape Cr-SW05 1118 < 2 
DV-Herschel Lk-SW06 1119 < 2 
DV-Vermilion R-SW07 1120 < 5 * 
 
* There is a peak at the retention time of perchlorate for this sample, however 
the peak shape suggests that it is impure and therefore some or all of the peak 
could be due to something other than perchlorate. 
** Some injections of these samples may have shown slight indication of a 
perchlorate peak, but they were below the detection limits of 2 ppb. 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (µg/L) 
DV-Grape Cr-SW01 1111 < 2 
   
Spike  5.65 
Spike Duplicate  6.06 
RPD (%)  7 
Recovery (%)  117 
   
DV-MS01 (field spike) 1113 5.53 
Duplicate  5.52 
RPD (%)  0.1 
Recovery (%)  110 
   
Lab spike of field spike  10.3 
Duplicate  10.6 
RPD (%)  3 
Recovery (%)  104 
   
 
Check Standard (5 ppm) 
 4.87 
 4.73 
 5.21 
RSD (%)  5 
 
 
To: Rita Dolan 
xc: T. Chow, M. Wilcoxon, K. Rajagopalan 
QA/QC Report 
Group Leader: 
10/8/2008 12:29 PM Site 4_lab rpt 
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Client / Project: Dolan / Greenwood - Perchlorates in Illinois Environment 
Samples Submitted By: Rita Dolan WMRC Run# 1007-04 
Date Samples Submitted: 10/9/2007 Date Samples Completed: 10/11/07 
Analyst: M. Wilcoxon Instrument: IC 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (ppb) 
EV-SW-01 10/5/07 1740 2160 < 2 
EV-PW-23918 10/6/07 0926 2161 < 2 
EV-PW-25975 10/6/07 1014 2162 < 2 
EV-PW-25975 Dup 10/6/07 1014 2163 < 2 
EV-PW Field Spike 10/6/07 1014 2164 3.8 
EV Trip Blank 2165 < 2 
 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (ppb) 
EV-PW Field Spike 10/6/07 1014 2164 3.84 
Duplicate  3.85 
Triplicate  3.76 
RSD (%)  1 
   
Spike Recovery (%)  76 
   
EV-PW-23918 10/6/07 0926 2161 < 2 
Lab Spike  4.11 
Lab Spike Duplicate  4.18 
Lab Spike Triplicate  3.94 
RSD (%)  3 
   
Spike Recovery (%)  82 
   
Blank Lab Spike  5 
Spike Recovery (%)  97 
   
 
Check Standards (4 ppb) 
 3.99 
 4.07 
 4.09 
RSD (%)  1 
 
 
To: Rita Dolan 
xc: T. Chow, M. Wilcoxon, M. Piwoni 
QA/QC Report 
Group Leader: 
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Client / Project: Dolan / Greenwood - Perchlorates in Illinois Environment 
Samples Submitted By: Rita Dolan WMRC Run# 1107-06, 1107-07 
Date Samples Submitted: 11/9/2007 & 11/14/2007 Date Samples Completed: 12/15/07 
Analyst: M. Wilcoxon Instrument: IC 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (ng/mL) 
RI-TB01 2251 < 2 
RI-MS01 2252 5.7 
RI-SW01-Pre-Dup 2253 < 2 
RI-31934-SW01-Pre 2254 < 2 
RI-31934-SW02-Post 2255 < 2 
RI-31943-SW01-Pre 2256 < 2 
RI-31943-SW02-Post 2257 < 2 
RI-31948-SW01-Pre 2258 < 2 
RI-31948-SW02-Post 2259 < 2 
RI-31946-SW01-Pre 2260 < 2 
RI-31946-SW02-Post 2261 < 2 
RIA-PW-22969 2262 < 2 
 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (ng/mL) 
RI-MS01 2252 5.71 
Duplicate  5.78 
RPD (%)  1 
Recovery (field spike)%  115 
   
Spike  13.2 
Spike Duplicate  11.2 
RPD (%)  16 
Recovery (%)  130 
   
RIA-PW-22969 2262 < 2 
Duplicate  < 2 
RPD (%)  NC 
   
Spike  5.95 
Spike Duplicate  5.81 
RPD (%)  2 
Recovery (%)  118 
   
 
Check Standard (5 ng/mL) 
 5.08 
 6.37 
 5.82 
 6.20 
RSD (%)  10 
 
 
To: Rita Dolan 
xc: T. Chow, M. Wilcoxon, K. Rajagopalan 
QA/QC Report 
Group Leader: 
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Client / Project: Dolan / Greenwood - Perchlorates in Illinois Environment 
Samples Submitted By: Rita Dolan WMRC Run# 0308-01 
Date Samples Submitted: 3/6/2008 
Date Samples Completed: 
3/20/08 
Analyst: M. Wilcoxon Instrument: IC 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (ppb) 
CONWR-71851-SW01-Post 1075 < 2 
CONWR-71851-SW01-Pre 1076 < 2 
CONWR-1995247-GW01-Pre 1077 < 2 
CONWR-1995247-GW01-Post 1078 < 2 
CONWR-71876-SW01-Pre 1079 < 2 
CONWR-Dup01 1080 < 2 
CONWR-MS01 1081 4.3 
CONWR-Wolf Creek-SW01 1082 < 2 
CONWR-Crab Orchard Lake-SW02 1083 < 2 
CONWR-Areall Creek-SW03 1084 < 2 
CONWR-Sugar Creek-SW04 1085 < 2 
CONWR-Grassy Creek-SW05 1086 < 2 
CONWR-Pigeon Creek-SW06 1087 < 2 
CONWR-TB01 1088 < 2 
 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (ppb) 
CONWR-71851-SW01-Post 1075 < 2 
Duplicate  < 2 
RPD (%)  NA 
   
Spike  6.51 
Spike Duplicate  5.30 
RPD (%)  21 
Recovery (%)  118 
   
CONWR-MS01 (Field Spike) 1081 4.28 
Duplicate  4.37 
RPD (%)  2 
Recovery (%)  86 
   
Lab Spike (of field spike)  10.1 
Spike Duplicate  9.52 
RPD (%)  6 
Recovery (%)  114 
   
   
 
Check Standards (5 ppb) 
 5.08 
 5.19 
 5.72 
RSD (%)  6 
 
 
To: Rita Dolan 
xc: T. Chow, M. Wilcoxon, K. Rajagopalan 
QA/QC Report 
Group Leader: 
10/8/2008 12:36 PM Site 7_lab rpt 
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Client / Project: Dolan / Greenwood - Perchlorates in Illinois Environment 
Samples Submitted By: Rita Dolan WMRC Run# 0508-07 
Date Samples Submitted: 5/22/2008 Date Samples Completed: 5/28/08 
Analyst: M. Wilcoxon Instrument: IC 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (ng/mL) 
JAAP-1971100-SW01-Pre 1288 < 2 
JAAP-1971100-SW01-Post 1289 < 2 
JAAP-35775-GW01 1290 < 2 
JAAP-1970350-GW02-Pre 1291 < 2 
JAAP-1970350-GW02-Post 1292 < 2 
JAAP-TB01 1293 < 2 
JAAP-MS01 1294 4.3 
JAAP-Dup01 1295 < 2 
JAAP-1970200-GW03-Post 1296 < 2 
JAAP-1970200-GW03-Pre 1297 < 2 
JAAP-1970200-GW04-Post 1298 < 2 
JAAP-1970200-GW05-Pre 1299 < 2 
JAAP-1970200-GW06-Pre 1300 < 2 
JAAP-1970200-GW07-Pre 1301 < 2 
JAAP-1970110-GW08-Pre 1302 < 2 
JAAP-1970110-GW08-Post 1303 < 2 
JAAP-1970110-GW09-Pre 1304 < 2 
JAAP-1970110-GW09-Post 1305 < 2 
10/8/2008 12:36 PM Site 7_lab rpt 
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Client Sample 
 
WMRC # 
 
Perchlorate 
Number 07- (ng/mL) 
Laboratory spikes   
JAAP-1970350-GW02-Pre 1291 < 2 
Replicate Injection 2  < 2 
Replicate Injection 3  < 2 
Replicate Injection 4  < 2 
RSD (%)  NA 
Average  <2 
   
Spike (injection 1)  4.42 
Spike (injection 2)  4.26 
Spike (injection 3)  4.59 
Average  4.42 
Average Recovery (%)  88 
   
JAAP-1970200-GW06-Pre 1300 < 2 
Replicate Injection 2  < 2 
Replicate Injection 3  < 2 
Replicate Injection 4  < 2 
RSD (%)  NA 
Average  <2 
   
Spike (injection 1)  5.99 
Spike (injection 2)  5.22 
Average  5.61 
Average Recovery (%)  112 
   
Field Spike   
JAAP-MS01  4.39 
Replicate Injection 2  4.24 
Replicate Injection 3  4.32 
Replicate Injection 4  4.22 
RSD (%)  2 
Average  4.29 
   
Spike (injection 1)  9.03 
Spike (injection 2)  9.01 
Spike (injection 3)  8.81 
Average  8.95 
Average Recovery (%)  97 
   
 
 
 
Check Standard (5 ng/mL) 
 5.19 
 5.03 
 4.72 
 4.91 
 5.13 
 4.84 
 4.57 
 5.25 
RSD (%)  5 
 
 
To: Rita Dolan 
xc: T. Chow, M. Wilcoxon, K. Rajagopalan 
QA/QC Report 
Group Leader: 
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11/14/2008 9:55 AM Site 7_lab rpt_JAAP MNTP 
 
 
 
Client Sample 
Number 
 
WMRC # 
08- 
 
Perchlorate 
(ng/mL) 
JAAP-MNTP-Grant-SW01 1520 < 2 
JAAP-MNTP-Dup01 1521 < 2 
JAAP-MNTP-MS01 1522 4.5 
JAAP-MNTP-Prairie-SW02 1523 < 2 
JAAP-MNTP-Jordan-SW03 1524 < 2 
JAAP-MNTP-Jackson-SW04 1525 < 2 
JAAP-MNTP-Irrg Well 1526 < 2 
JAAP-MNTP-PZ03 1527 < 2 
JAAP-MNTP-PZ04 1528 < 2 
JAAP-MNTP-PZ02 1529 < 2 
JAAP-MNTP-PZ09 1530 < 2 
JAAP-MNTP-Prairie-SW05 1531 < 2 
JAAP-MNTP-Jordan-SW06 1532 < 2 
JAAP-MNTP-Prairie-SW07 1533 < 2 
JAAP-MNTP-TB01 1534 < 2 
 
 
 
Client Sample 
Number 
 
WMRC # 
08- 
 
Perchlorate 
(ng/mL) 
JAAP-MNTP-MS01 1522 4.54 
Duplicate  4.47 
RPD (%)  2 
MS Recovery (%)  90 
   
Spike  10.1 
Recovery (%)  112 
   
JAAP-MNTP-PZ09 1530 < 2 
Duplicate  < 2 
RPD (%)  Not Calculated 
   
Spike  4.55 
Recovery (%)  91 
   
 
Check Standards (5 ppb) 
 4.71 
 4.76 
 5.04 
RSD (%)  4 
 
 
To: Rita Dolan 
WMRC Run# 0708-03 
Date Samples Completed: 
8/9/08 
Instrument: IC M. Wilcoxon Analyst: 
6/20/2008 Date Samples Submitted: 
Rita Dolan Samples Submitted By: 
Dolan / Greenwood - Perchlorates in Illinois Environment Client / Project: 
QA/QC Report 
Group Leader: 
10/9/2008 3:15 PM Site 8_lab rpt 
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Client / Project: Dolan / Greenwood - Perchlorates in Illinois Environment 
Samples Submitted By: Rita Dolan WMRC Run# 0708-13 
Date Samples Submitted: 7/25/2008 
Date Samples Completed: 
8/9/08 
Analyst: M. Wilcoxon Instrument: IC 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 08- (ng/mL) 
CAFB-0190650-GW01-Post 1660 < 2 
CAFB-0190650-GW01-Pre 1661 < 2 
CAFB-21654-GW02 1662 < 2 
CAFB-SW01 1663 < 2 
CAFB-SW02 1664 < 2 
CAFB-SW03 1665 < 2 
CAFB-SW04 1666 < 2 
CAFB-SW05 1667 < 2 
CAFB-TB01 1668 < 2 
CAFB-MS01 1669 4.4 
CAFB-Dup01 1670 < 2 
 
 
 
Client Sample 
 
WMRC # 
 
Perchlorate 
Number 08- (ng/mL) 
CAFB-21654-GW02 1662 < 2 
Duplicate  < 2 
RPD (%)  NC 
   
Spike  5.10 
Recovery (%)  102 
   
CAFB-MS01 1669 4.39 
Duplicate  4.35 
RPD (%)  0.9 
MS Recovery (%)  87 
   
Spike  9.66 
Recovery (%)  106 
   
 
Check Standards (5 ppb) 
 4.89 
 5.38 
 5.67 
 5.33 
RSD (%)  6 
 
 
To: Rita Dolan 
xc: T. Chow, M. Wilcoxon, K. Rajagopalan 
QA/QC Report 
Group Leader: 
Draft: Report Perchlorates in the Illinois Environment 
Prepared for Illinois Sustainable Technology Center - UIUC 
Champaign, Illinois 
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Client Sample 
Number 
 
WMRC # 
08- 
 
Perchlorate 
(ng/mL) 
GROP-10300106-GW01 2124 < 2 
GROP-23817-GW02 2125 < 2 
GROP-10302896-GW03 2126 < 2 
GROP-21850-GW04 2127 < 2 
GROP-23355-GW05 2128 < 2 
GROP-893Walton-GW06 2129 < 2 
GROP-10300106-Dup01 2130 < 2 
GROP-TB01 2131 < 2 
GROP-MS01 2132 4.3 
GROP-SW01 2133 < 2 
GROP-SW02 2134 < 2 
 
 
 
Client Sample 
Number 
 
WMRC # 
08- 
 
Perchlorate 
(ng/mL) 
GROP-21850-GW04 2127 < 2 
Duplicate  < 2 
RPD (%)  Not Calculated 
   
Spike  4.84 
Recovery (%)  97 
   
GROP-MS01 2132 4.19 
Duplicate  4.43 
RPD (%)  6 
Field Spike Recovery (%)  86 
   
Spike  9.18 
Recovery (%)  102 
   
 
Check Standards (5 ppb) 
 5.22 
 5.27 
 5.71 
RSD (%)  5 
 
 
To: Rita Dolan 
xc: T. Chow, M. Wilcoxon, K. Rajagopalan 
 
 
 
 
 
WMRC Run# 0908-09 
Date Samples Completed: 
10/2/08 
Instrument: IC M. Wilcoxon Analyst: 
9/11/2008 Date Samples Submitted: 
Rita Dolan Samples Submitted By: 
Dolan / Greenwood - Perchlorates in Illinois Environment Client / Project: 
QA/QC Report 
Group Leader: 
Draft: Report Perchlorates in the Illinois Environment 
Prepared for Illinois Sustainable Technology Center - UIUC 
Champaign, Illinois 
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Table B-2: Data Validation Report 
Project Name: Perchlorates in the IL 
Environment 
Laboratory: ISTC Laboratory - UIUC 
Contract Number: HWR07212 Sample Matrix: Water 
Validated By: T. Chow and M. Wilcoxon Reviewed by: Rita Dolan 
Parameters Validated: Perchlorate 
 
 
PRECISION, ACCURACY, METHOD COMPLIANCE, AND COMPLETENESS ASSESSMENT 
Precision:  Acceptable  Unacceptable   
Comments: 
One field duplicate sample was collected per sampling event, or one per ten samples per matrix, 
whichever was more frequent, except for Site 6 – CONWR (one duplicate per 11 samples) and Site 7 
– Former JAAP (one duplicate per 15 samples). This deviation from the PQAP is not expected to 
have a significant effect on the 
precision of the results; therefore, precision is considered to be acceptable. 
Accuracy:  Acceptable  Unacceptable   
Comments: 
One matrix spike sample per sampling event was collected, or one per ten samples per matrix, 
whichever was more frequent, except for Site 6 – CONWR (one matrix spike per 11 samples) and Site 7 
– Former JAAP (one matrix spike per 15 samples). 
A laboratory-prepared trip blank sample accompanied each sample shipment except the shipment of 
one sample (RIA-PW-22969). Due to access problems, Greenwood was not able to collect this 
sample during the implementation of field activities. Therefore, an RIA representative collected this 
sample at a later date and shipped it directly to the ISTC laboratory for analysis. The shipping cooler 
contained only one sample, therefore; there was no potential for cross-contamination. 
These deviations from the PQAP are not expected to have a significant effect on the accuracy of 
the results; therefore, accuracy is considered to be acceptable. 
Method Compliance:  Acceptable  Unacceptable   
Comments: 
Completeness:  Acceptable  Unacceptable   
Comments: 
VALIDATION CRITERIA CHECK 
1. Did the laboratory identify any non- 
conformances related to the analytical 
results? 
 Yes  No   
Explanation by laboratory: 
2. Were sample Chain-of-Custody forms 
complete? 
 Yes  No   
Comments:Temperature of the samples upon arrival was not recorded in the COC forms because 
samples were stored at room temperature in accordance with the laboratory’s standard operating 
procedure for perchlorate analysis. 
Draft: Report Perchlorates in the Illinois Environment 
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3. Were all the analyses requested for the 
samples on the COCs completed by the 
laboratory? 
 Yes  No   
Comments: 
4. Were samples received in good condition 
and at the appropriate temperature? 
 Yes  No   
Comments: 
5. Were the requested analytical methods in 
compliance with the FSP/PQAP? 
 Yes  No   
Comments: 
6. Were detection limits in accordance with 
FSP/PQAP, or method? 
 Yes  No   
Comments: 
7. Were sample holding times met?  Yes  No   
Comments: 
The 28-day sample holding time was exceeded for Site 5 and Site 7 samples. However, the matrix spike 
recoveries indicate that these samples were stable and no perchlorate degradation was detected. 
8. Were correct concentration units reported?  Yes  No   
Comments: 
9. Were laboratory blank samples free of target 
analyte contamination? 
 Yes  No   
Comments: 
10. Were trip blank samples free of target 
analyte contamination? 
 Yes  No   
Comments: 
11. Were instrument calibrations within 
method or data validation control limits? 
 Yes  No   
Comments: 
12. Were laboratory control sample recoveries 
within control limits? 
 Yes  No   
Comments: 
The ISTC laboratory quality assurance program included analysis of injection duplicate and spike 
samples for every ten samples and calculation of duplicate relative percent differences and matrix spike 
recoveries. The ISTC laboratory performance criteria for the laboratory quality control samples were 
±15% for RPD and 100±15% for matrix spike recoveries. The RPD and matrix spike recoveries were 
within the laboratory performance criteria for the laboratory quality control samples. 
Draft: Report Perchlorates in the Illinois Environment 
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13. Were matrix spike recoveries within control 
limits? 
 Yes  No   
Comments: 
Matrix spike recoveries were within acceptable control limits for most of the samples. Matrix spike 
recoveries in some of the samples were below the established control limit due to matrix interferences. 
These samples had constituents that either bound to or degraded some of the perchlorate ions, thereby 
reducing the percentage of spike 
recoveries in the matrix spike samples. 
14. Were duplicate RPDs within control limits?  Yes  No   
Comments: 
15. Were internal standards within method 
criteria for Ion Chromatography sample 
analyses? 
 Yes  No   
Comments: 
16. Were inorganic system performance 
criteria met? 
 Yes  No   
Comments: 
17. General Comments: References cited, etc. 
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Appendix C 
 
Savanna Army Depot – Land Use Restriction Map 
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Figure C-1: Savanna Army Depot - Land Use Restriction Map (from brochure dated 04/10/06).
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Appendix D 
 
CONWR: Former Illinois Ordinance Plant Maps  
and  
Crab Orchard Cemetery and Plant Sites 
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Figure D-1: CONWR: Operable Unit Location Maps – Additional and Uncharacterized Sites (from U.S. Fish and Wildlife Service website:  Cleanup at 
Crab Orchard National Wildlife Refuge, http://www.fws.gov/midwest/craborchardcleanup/). 
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Figure D-2: CONWR: Operable Unit Location Maps – Explosives/Munitions Manufacturing Areas (from U.S. Fish and Wildlife Service website:  
Cleanup at Crab Orchard National Wildlife Refuge, http://www.fws.gov/midwest/craborchardcleanup/). 
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Figure D-3: CONWR: Operable Unit Location Maps – Miscellaneous Areas (from U.S. Fish and Wildlife Service website:  Cleanup at Crab Orchard 
National Wildlife Refuge, http://www.fws.gov/midwest/craborchardcleanup/). 
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Figure D-4: Crab Orchard Cemetery and Plant Sites (from Public Health Assessment, Sangamo 
Electric Dump/CONWR, Carterville, Williamson County, IL) 
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Appendix E 
 
JAAP Water Table and Residential Well Maps 
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Figure E-1: Water Table Contour Map and Residential Well Survey (from “Residential Well Survey Findings & Proposed Sampling & Analysis Plan, 
RI/FS MFG and LAP Areas, JAAP,” prepared by Dames & Moore, Inc. for U.S. Army Toxic and Hazardous Materials Agency, dated January 15, 1992). 
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Figure E-2: Residential Well Sampling Locations (from “Final Phase I RI Results Report, LAP Area, JAAP,” prepared by Dames & Moore, Inc. for U.S. 
Army Environmental Center, dated July 1, 1993). 
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Appendix F 
 
Locations of CERCLA Sites 
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Figure F-1: Locations of CERCLA Sites (from “Final OU2 Work Plan, Chanute AFB, Rantoul, IL,” dated November 2003). 
 
 
